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The REIT Iran and Tſe 


OF Il HE 


CARP ENTERS-RULE: 
t Together with the Uſe of the 


LE rn 
1 ( Inſcribed thereon ) 1 
FIn Arithmatick and Geometry. 


And the Application thereof ro the | Ft 
Meaſuring of Sperficres and Sol:ds | W! 
-( aging ot Veſlcls, Military Orders. | 71 
Antere:t and Annuities : with Tables | is. 
pf Reduction, ec. 


To which is added, 1 MZ 
I ke Uſe of a (portable) Geometrical Sun-dial, | 8; 
with a Nefturnal on the backſide, for the ' W14 
xa@ and ready finding the hour of "the Day wi 


I N:ght: And other Mathematical con- d;'| 
— hg \ 


fo of a Univzxsar Dart . 
3 'for the uſe of Seames or others. 


F elied and fitted to the IG cer 


l. Printed Ta 1.6, for .Lugger,& *!'. 1; 
t the Poftern-cate ne-r Tower-bill, 165 ' a6 It 
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To the Reader. 


| Courreous Reader, whomſoever thou arr ; 


[: hall entreat thee to take iz |} 


good part this ColleStion of || 
The Utes of the Line of || 
Numbers,conmonly called ( or | 
eſt known to Artificers by the || 
une of) Gunter's Line; I | 
| write zt not as 4 new thing,but | 
rather as a renovation of att 
dd'one; and the great motive 
that provoked and ſtirred me "| 

[to it 35 this, I making and "| 
fling Rules with Gunter's 
 [ireonthemr, many aone would 
A 2 ſay 


To the Reader. 


Jay to me, How ſhall T come ty | 
know the uſe of this Line? I | th 


reply , that in Mr. Gunter's } 
\ Book there the Uſe is ſa Þ 
forth, but becauſe of the obſcu- | 
rity of. the Inſtructions there, 
_ as to the reading of the Line; | 
and alſo the dearneſs of the } 
Book, many a one that would | 
. gladly learn, are deterred from. 
taking pains therein, leſt they 
ſhould ſpend time and oy ton. þ-. 
purpoſe 3 and alſo for want of: PF. 
caſes fit to their purpoſe, they. 7 
are apt to think it 3s to na purs; We 
Poſe : - Therefore that I mightgjtt” 
b us an ABCdarian to the FY'® 
 Tnflrumental way of working, Kg 
=: being | _ 


F” -.- Fows R eater: Fl 
| hor the moſt proper for Mes | 


chanick men, ſuch as Carpen- | 


4 

of 

{0 
F F 
oe 4 


| ters, Joyners, Maſons, and 


| Bricklayers, and the like; 


| which for the moſt part are 


of 2 good benefit to accrue 


thereby, to them whoſe e Ccapact- | | , 
ties and purſes in theſe Criti- | 
jt times cannot well reach to if 
ther more difficult, and dear 
luthors + I ſhall ae woneb l 
00 for ny ſelf, a5 to A 
le or manner of writing ( be 


Prin ſelf) what it || 


AZ beſeech 


: 4 
3 


| ionorant of Arithmatick,; and. | 
| that knowledge might be en- | 
creaſed any way, I thought it | 

' tonvenient, and make no doubt | 


Tothe Reader, 
beſeech you accept in as good (# 
part 4s 7t 945 offered, I might "* 

bave implored the aid of ſome | 5, 

more abler Pen , but I thought |, 

| Mechanick men beſt under- 
flaud them of their own pro= | 
Feſſron, in this and other Diſ- | xg 
courſes, becauſe they are men 
of the ſame ſtature in know- 
ledge and expreſſions. Poſſibly 
zt may provoke fe ome to 4 more | 
accurate and univerſal Trea- 
tiſe : In the mean time take | v1 
this as a Harbinger, till that 45, 
come. And being apt to think, } 
that Ship-Carpenters or Sed- 
faring men may light of it, I Ix 
bave added in the —_ 
as 


To the Reader. 

F perticular and Onmwer ſ, al 
Smn-dial; alſo of a NoGurnal, 
| i Star-dial; by which the 
bow of the Day and Night 
North latitude, from 1 degree 
to 66. 30 where the Day 


afier brevity and plainneſs,9s 
| mch as may be : And to the 
end you may learn to know the 
"Mars, I hawe been at the 
barge to print a Paper with 
Fl the principal Stars in the 
T Northern H enſphere , front 
the Pole to the EquinoGial, 
A. 4: 


(* an Appendix) the Uſe of | 


my be had in all places of the | 


Artificial 3s 24. bours long + | i 


In all which I have laboured © 


ſo ' 


| To the Reader. W 
Jo that you may take any in | 
| that Compaſs, and ihey that |} 
| pleaſe may do the like for the Þ 
* South Hemiſphere. So I wiſh | 
| you may reap much profit | 
* thereby, and remain willing to F 

ſerve you tn what I may, | 
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- Thought o0nd to add this Chas | 
prer for the ſake of ome, poſ-. 1 
bly young beginners, and%*\f{} 
them thar would not be tono-- | ; 
ranraltogerher inthe way of 
Meaſucin? therewith: though 7 | 
y may ſcldome have occaſion of it 1t;.- 
pd alſo knowing that rhey thae” 
: the moit knowledge; once: had: | | 


i Itleenough: And farther, Ifind by: 
, A 5; ExPeriencey, | 


_ I—_— A 


=. 
Experience, that many there be that 
can meaſure by the plain Rule tha 
Cannot ule the Line of Numbers ; and 
ſom alſo kno nor the uſe of the plain 


then a Joyners, Bricklayers, Maſons , 


cauſe they find the moit abſolute ne- 
ceſfity of ic in their way , for they 


_afe it then moſt other Trades, though 
rhe fame Rule mutt meaſure all kind 


Meaſures meaſure every viible ſnb- 
ſtance which isto be meaſured. And 
XK is uſually made of Box or Holly, 
- 24 Inches 1n length, and commonly 
an Inch and half or an Inch and quaſ- 


pleaſure; and on the one fide iT 18 
divided inco 24 equal Inches, accor- 


London; 


Rule neither : For theſe Reaſons I. 
—_ _ this Chapter of The De- | 
cription ana uſe of the plain Carpenters | 
Ale, 4 : 
It iscalled a Carpenters Rule, (rather - 


or Glafiers, or the like ) I ſuppoſe, be- 


' have as mnch or more occaſion to | 


Ok Superficies and Solids, which two 


ter in breadth; and of thickneſs at | 


ding to the Standard at Gwild-ha1b | 


Londen; and every one of thoſe 24, {| 
Inches 15 divided into eight. parcs, |? 
that is, Halfes, Quarters, and Half- 
| | quarters; and the Halt-Inches are 
| known from rhe Quarters, and Quar- 
- | ters from the Half-quarters, by ſhorr, 
longer, and-longelt firokes; and at 
wery whole Inch isſer Figures, pro» |! 
1 ceeding from 1 ro 24, frem the righr- | 
nd roward the left, and theſe parts. {3 
| and figures are on both edges of one. 
kde of the Rule both ways numbred, 


tothe intent that hawſoever you hold. | 


the Rule you have the right end to. 
meaſure from, provided you have the. 
| "ghr fide. 


On the other fide you have the _ |}? 


lines of Timber and Board-meaſme. 
The Timber-meaſure 1s that which 
 teginsat 8 and a half, char is, when #} 
he figures of the Timber-line ſtand MY 
| Wright to you, then I fayirt be.insat iſ 
| tie lettendat 8&5, and proceeds to 
36, within an. Inch and 4 of an Inch 
the end. Alſo. at the beginning 
| Udoi the Line of Tunber-meaſure 
is 


[4] 


Isa Table of figures, which contigs | for 


the quantity of the Under-meafure 
from one Inch ſquare to eight Inches 


Jquare, for the figure 9 comes upon | «l 


the Rule, as you may ſee neer to $in Þ 


the Table. 


On or next the other edee, and Þ 45S 


ſame fide you have the Line of Board- F 


meaſure, and when thoſe figures (iand | 
upright, you have 6 ar lett or begin- 
ning end, and 36 at the other (oc | 
right) end, juit 4 Inches of the end | 
unleſs ic be divided up to too, tren 
it ts nigh an Inch and half of the end. 
This Line hach alſo his Table of 
Under-me1ſure at the beginniug end, | 
and begins at 1 and goes to 6 and 


then the diviſions on the Rule do FJ: 
ſupply all the reit ro 100, Thus much $þ 


for Deſcription : Now for Uſe. 


The Inches are to meaſure the'Þ:: 


length or breadch of any Superficies | 
or Sollid given, and th: manner of 
doing it.were ſuperfluous to ſpeak 0h, | 
or once to mention, being not onelf 
eahie, but eyen natucalto every, " 


s | 
: >> i 
mo ; 


- 
— 


E-- [5] 
for holding the Rule in the left hand, 
and applying 1t to the board or any 
thing to be meaſured, you have your 

| defire : Burt now for the uſe of the 


T other fide, I ſhall ſhew ic uw two or 


' three examples in each meaſurethar 

is Superficial or Sollid, And firſt in 

Superficial or Board-meaſure, 
Example the firſt. 

The breadth of any Superficies (as 


| Board, or Glaſs, or the like) being #7 
. ven, to find how much in length #1 
makes a Square Foot, (or 15equal to. '}: 


| 112 Inches broad, and 12 Inches long; {1 
for ſo much 1s a true Foot Superti- | 
cial.) 


þ #he Line of Board-meaſure, and keep 
F Jour finger there, and 11ghr againſt ir 


Fon the Inches fide you have the num- Mi 


In 
.* 
: 


ber of Inches that goes ro make up a i} 


| Foot of Board or Glaſs, or any Super- | | 


kcies, Suppoſe I have a piece 8 Inches 
broad, How many Inches makes a iſ 
Foot > I look for $ on the Board- . 
meaſuxe, ' 


To dothis, look for the. number of |} 
F Inches your Supertictes 1s broad in 


[6] 
meaſure , and jult again my finer 
(being ſerro 8) on the Fnch-fide 1 
find 18, and ſo many Inches long x 


\ that breadth goes to make a Foot Su- | 


perfictal. 
Again, 
ches 


ſuppoſe it had been18 In- 


bur 1t 36 Inches broad, then.4 Inches 
in length makes a Foor. 

Or you may doit more eaher thus: 
Take your Rule & hold it in your left 
hand, and apply it to the breadth-of 
your Board or Glaſs, making the end 


the Board or Glaſs, and the other 
edge of the Board ſheive: h how many 
Inches or Quarters of .an Inch goes 


to make a Foor of the Board or Glaſs, | 


This is but the converſe of the former 


d needs no example, for laying the 


ule to it:and looking on the Board- 
meaſure you have your delire. 


Excamph 


broad » then I find 8 Inches in. 
length, to make a Foor ſuperficial; | 


| 


char is next 36 even with on2 edge of. | 


I 


C7] 


Example the ſecoud. 


A Superficies of any length and: 
breadth to find the Content, that 1s, 
how many Foot there 1s 1n 1t, 
| Having foundthe breadrh,and how 
| much makes one Foot, rurn that over 
| 8many rimes as you can, for ſo many 
| Foor is there in thar Superficies : Bur 
if it be a great breadth, then you may 
turn it over two or three times, and 
| then rake that rogerher , and fo ſay 
2114, 6y 8, 1O, CIC. OI 3» 65 95 124 155 
18, 21, and till you come to the end 
of the Superficies. Note that the 
| ire ſhort (trokes betwe2n figure and 
tone, are the Quarters; as thus, $ 
{ada Quarter, 8 anda half,8 and chre2 
F Jarters, then 9,&c. till you come to 


430, and then 3o and a halt, 31, &c.co | 
| 36. And it it be divided any fur- - i 
| ther, it is to whole Inches onzly ra | 
100, 


+ 
— 
T he Uſe of the Table at the beginning 


ead of the Board-meaſ uPe. 


Firſt you have five ranks of figures, | 


rhe firſt or uppermolt is the number of 
Inches that any Superficies is broad; 
and the other 4 are Feet, and Inches, 


[1% 
bi 


s# D 
Fi | 


$\ 
\ 


and parts of an Inch that goes ro; 


make-up a Foot of Superficial mea-{d, 


ſure: As for example, at 5 Inches 


"1024 
& | 


[i 


broad you mult have 2 Foot, 4 Inches, Th 


and 4 Fifths of an Inch more, thar is, 
4 parts of 5, the Inch being divided} 
into'5 parts; bur where you have but jÞ 
rwo fgures beſide rhe uppermoti and} 


Ciphers in the rett, you mult read it 
- thus, Artwo Inches broad you muſt 


have fix Foot in length, no Inches no ſh, 


Parts. 


Line of Superficial or Board-mea-/ 
ſure, 


The | 


Thus much for the Uſe of the th.; 


yi) 
_ 


[9] 
F. | the Hſe of the Line of (Solld) or Tim- 


- ber-meaſ{ure, 
y | The uſe of this Line is much like 
X The former : For firli you mult learn 
Show. much your piece is ſquare, and 
Shen look for the ſame number on the 
2:Aine of Tir1ber-meaſure , and the 
"Fhce from thence to the end of the 
5 Flue is rhe true length ar that ſquare- . 


Y Þx6, co make a Foor of Timber. 


$) 4 


Ji” 
inf E xample . 

& 1 have a piece chat 1s 9 Inches 
rare, I look for 9 on the Line of 
imber-meaſrre. and then I ſay the 
Mice from 9 to the end of the Rule 1s 
gÞ'erue length ro make a, Foot of, 
pimber, and it 1s neer 21 Inches, 
ciohts of an Inch. 

Again, ſuppoſe ir were 24 Inches 
ware, then I find 3 Inches in length 
Makes a Foot, for fo I find 3 Inches 
"the orher fide, juſt againſt 24 : Bur 
tyere {mall Timber, as under 9 
Inches 


1 
l 
j 
s 
t 
) 


[10] 

Inches ſquare, then you mult ſeek the 
{quare in the upper rank in the Table, 
and right under you have the Fee vn 
Inches, and parts that goes to makea [i 
Foot ſquare, as was in the Table of 
Board-meaſure, As ſuppoſe 7 Inches [ſim 
fquare, I find in the Table 2 Foor Iitoac 
11 Inches and 2 ſevenths of an Inch; 
divided into 7 parts, at 8 you find Ukch) 
onely 2 Foor, 3 Inches -- o parts, and Jed! 
ſo for the rel, . Juke 

But if a piece be not juſt ſquare but 
broader at one fide then the other, 
then the uſual way is to add them | Ap 
both rogzther, and ro cake half for the ] 
ſquare; bur if they differ much then (q 
this way will be very erroneous, and 
therefore I refer you to the following | 
Rules : Bur if it be round Timber, 
then take a ſtring and girt it aboutandfhpge 
che fourth parr of this is uſually al- 
lowed for the fide of the ſquare, and; 
chen you deal with it as if it were jul'Þ 
fquare, 7] 

Thus much for the Uſe of che Plaif 
Carpenters Rule. : 


[11] 
he | Thave alſo added a Table for the 
e, Flnder-meaſure for Timber and Board 
e !nInches and Quarters; andthe uſe 
thus : Look on the lefr fide for the 
fumber of Inches and Quarters your 
e |[imber 15 {quare, or your Board 1s 
ot [oad, and right againſt it you have 
i Feer, Inches , tenth part of an 
ad Uhch, and tenthof a rench ( or hun- 
nd pt part of an Inch) rhat gozrh to 
ke a Foot of Timber or Board, 


ET) Ex ample. 
m | Apiece of Timber 3 Inches r quar- 


I | F, Inch, lo. Toes 
n [ſquare will have 13 7 5 9 

Tn Sto make a Foot, And a Board 
io jj Inches and a quarter broad mult 


9 F. Inch, 10. 100. 
me 3 8 3 © in lengthro make 


oor, and ſo of the reſt, as is plain 
Phe Table, and needs no further 
JPlication, being common to molt 
Fiiicers, 
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The Deſcriptionand Uſe 
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loo oolS$\}#3; 


—C——— 


O_o co ow 0c 


INE of NumBERS, 


$ (commonly called Gunter's Line) 


,- 


: 
z 
z 


bArichmatick , and Geometry , 
; ' and Caving of Veſlels, &c. 


of. 
F Ir definition and deſcription of the 
4} Line of Numbers, aud Numera- 
as 1103 thereon, 


, 
Cn emma 


q -de Line of Numbers is only the 
2Þ Logaricthmes comrived on aRu- 

andthe ſeveral ranks of fignres in 
i Log1richines are here exprelt by 
wort, and longer, and longeſt divi- 
b fions) 


? "I P 


[6 
0 
$ 

ds 


[14] | 
ſions; and they are fo contrived in Þ" 
proportion one to another, that as the Þ% ? 
Logarithmes by adding together, and ® 
ſ\ubltrating one from another Pro». mths 
dnce the queſta, ſo here, by turning! 
a pair of Compaſſes forward or back-} g0 \ 


Mr 


ward, according to due order, fromF 
one point to another, doth alſo bringF 
our the queſta in like-manner. 5 ha 
For the length of this Line &f les 
Numbers, know, thar the longer itis Þ k 
the betrer ic is, and for that purpoſe Wer 
it hath been contrived ſeveral wayesz Wo 
as firſt, into a Rule of rwo Foot long, tle 
and three Foot long by Mr, Guner, J*" 
and I ſuppoſe ir was therefore called } au 
Gunters Line, Then that Linedou-, Und 
bled or laid fo together, that you 
might work either right on, of croſs Ju 
from one to another, by Mr. Windgate, Yue 
afrerwards projected ina Circle, by} wml 
Mr. Oxghtred, and allo to ſlide one by}. 
another, by the ſame Author ; and I 
laſt of all projeRted ( and that beltof ay 
all hicthe to, for largeneſs, and cot bey 


ſequencly for exacinel(s) into a Xt | 
pentinks , 


; 


[15] 
wine, Or Winding Circular Line, of 
{jor 10, Or 20 turns, or more or leſs, 
(Mr. Brown ; the uſes being 1n all 
vrhem 10a manner the ſame, onely 
Alne with Compaſles, as Mr.Gumter's 
2_d Mr. Findgate's; and ſome with 
Þ: Compaſles, or an opening Index, 
& Mr. Ozghtred's and Mr. Browne's » 
*Wfone without either as the ſliding 
iles; bur che Rules or precepts 
Ik. ſerves for the uſe of one, will in- 
liferently ſerve for any; But the pro- 
Ion thar I ſhall cheifly confine my 
We to, is that of Mr. Gunters ; being 
Ikmolt proper for to be inſcribed on 
4 ÞCarpenters Rule, ſor whoſe ſakes 
'Pinderrake rhis colletion of the 
Pot uſeful, convenient, and proper 


rf Wlications to their uſes inArichma- 
, {ke and Geometry, Thus much for 
y {amnion of what manner of Lines of 
/Pmmbers there be, and of whar I in-- 
| I cheifly to handle in this place. 

f T Ihe order ofthe diviſions on this 


- {weofnumbers, and commonly on 
- {wk other, is thus, it begins with 
"7 "08: 1, and 


[16] 


I, and ſo proceeds with 2, 2, 45, 6; [ 


7859; and then Iy 25 35 4) 5» 6» 740, 


. 9,19; whole proper power or order 


of numeration is thus : The firſt 1 
doth fignifie one tenth of any whole 
number or integer; as one tenth ofa 
Foot, Yard, Ell, Perch, or the like; 
or the tenth of a penny, ſhilling, 


pound, ot the lixe, eicher 1n weight; | 


or number, or meaſure ; and ſo cor- 
ſzquently, 2 is 2 renchs - 3\ thfe?' 
cenths; and all the ſmall incermediate 
divitions. are a 100. parts of an inte- 


oer,or a tenth, of one of the tormer-| 


renths: ſo that 1 inthe middlz, is oe! 


4 


- 
% 


whole integer , and 2 onwards two. 


inteovers, Wy at the end 15 10 inte- 


& 


overs: Thus the line is in irs molt 


proper acception or nacural divt- 
f10n. 


Bur if you are to deal wirha greater Þ 


namber then 10 then '1 ar the be- 
o1N1Ng mult honifie L integerzand 1 if 
th: middle 10 integers) "and 10.at 
the end 100 integers. But it you 


would have it to a tigure more; "te L 
[ \ 


[27] 
the firſt x is ren, the ſecond a hundred 
the laſt x0 a thouſand, It you proceed 
cher » then rhe firſt x 1s a 100, the 
middle I a 1 000, and the 10. at the 
end is 10000, -Which 1s as great a 
mmber as you can well diſcover, on 
this or molt ordinary lines of num- 
ters : and fo far with convenient Carey 
jou may re(olve a queſtion very ex- 


{[itly, Now any number being given 
mder 10000, to finde the point re- 


reſenting 1t on the rule, do thus, 


1] Numeration on the Line of 
4 numbers. 


Problem 1. 


(4vy whole number vs. gruen under 
' 


jour figures, to finde the point onthe 
line of numbers that doth repreſent the 


| fame. 


F Firſt, Look for the firſt fioure. of 
gour number, among the-long diviſt- 


"1 5 with figures at them, and thac | 


B leads 


[18] 
Jeads you to the firit figure of your 
number : then for the ſecond figure, 
count ſo many tenths frem har lope | th 
diviſion onwards;as that ſecond tigue| 
amounteth co; then for. the thicdfÞ 
ure, count from the laſt tenth, { 
many centeſmes as the third figuel. 
contains ; and fo for the fourth fiowe | p! 
count from the lait centeſme, ſom 
ny millions, as that fourth figure thi 
hach vnices, or is in value, and tha] . 
ſhall be the point where the number} ter 
arm, is onthe line of num-| 

rs: take two or three examples, 

Firſt, I would finde the point ups] © .. 
on the line of numbers repreſenting for 
12, now the firſt figure of this num-Fiel! 
ber is one;therefore I rake the middieFyit b 
-one for the firſt figure; rhen'the pew fiore 
figure being 2.. I count two tenichs[#8, « 
from: rhat x. and thar ſhall be theÞpo1 
point repreſenting 12, where uſuallſFced 
there is a braſſe pin with a pount WF + 
at 


teſ 


Secondly » To finde the point re p* 
Con 


preſenting 144. Firſt, as before 114g 


[19] 
ar} for 1; the firſt Figure of the number 
re | 144. che middle Figure 1, then for F 
che ſecond Figure (viz, 4.) I count 
4.cenths onwards for that : Laſtly, for F 
F the other 4. I count 4. centeſmes fur- 
Þ ther, and that is the point for 144. {| 
{. Thirdly, To finde the point re- F 
preſenting 1728. | ! 
Firſt, As before, for 1000, I rake 
are} the middle 1. on the line, iþ 
ha . Secondly , For7. I reckon ſeven ij4 
ber} tenths onward, and that 1s 700, + 
m-] Thirdly , For 2. reckon two cen- 
teſmes from that 7®. renth for 20, 
And laſtly, For 8. you muſt rea- }; 
4 'onably eitimare thar following cen- |}: 
F teſme, ro be divided 1nto 10.parts (if / 
leF.it be nat expreſs'd, which in hines of {#4 
xt f{ordinary length cannot be done) and |j | 
#3, of that ſuppoſed 10. 1s the preciſe || 
heÞpoint for 1728, the number propoun- If} 
cd tobe found, and the like of any 
WF yumber whatſoever, | 

* Butif you were to finde a fration, 
*$ or broken number, then you muſt 
 cont:der, thar properly, or abſolurelys 
I'd 'B 2 the 


| 


[20] 
the line doth exprefſe none bur de- 
Cimall fraftions: as thus, © or 
:©o OF ,,z, and more neerer the rule in 
COMMON aCception Cannor expreſſe, 
as one 1nch, and one tenth, or one 
hundredth, or one thouſandth part of 
an inch, foot, yard, perch, or the like, 
in weight, number; or time, it being 
Capable to be applyed to any thing in 
a decimal way : bur if you would uſe 
other fractions as quarters, half quar- 
rers, ſixteens,twelves,or the like; you 
may reaſonably read them, or elle re- 
duce them from decimalls, to thoſe 
fractions, of which more in the tol- 
lowing Chapters; for more plainnelſs 


ſake, take tivo or three obſervations :- 
1. That you may call the 1. atthe 
beginning, either one thouſand, one'' {, 


hundred, or one tenth, or one abſo- 
Jucely, that is, one integer, or whole 


number;or rcn integers,or a hundred, Fi; 
or athouſand integers, and the like | 


may you cal 1.inthe midale,or 10. at 
the end. 2. That whatſoever value or 
denomination you pur on 1, the lame 


value 


; 


[217] 
nlue or denomination all the othet 
figures muſt have ſucceſſively , either 
increaſins forward > or decreaſing 
backwards;and their twntermediate Gl- 
11zons accordingtyas for example; 

If 1 cM} 1 at the beginning of che 
line, one renth of any integer, then 

2 following mult be two renths, 3, 
are cenths; ec, and 1 1n the middle 
11nteger, 2 Wo 1ntegers, and 10 at 
the end muſt be ren inregers, 

Bur 1f one at the begipning be one 
integer, then I inthe middle muſt be 


| 101ntegers, and 10 atthe end 100 1n- 


tegers , "and all the intermediate fi- 


| gures 20, 30, 40,50,60,70,80,90, 1n- 
tegers, and every longeſt divition be- 


Ween re figures) 2Tz5 os, 23) 24,2 3y 
6, &c. integers, and the ſhottelt di- 


| ilions renths of thoſe i inregers, and ſo 
$1p:oportion infinicely:as| 1 ** 1.10] 
$10. 100,] | 10.100, 1000,] [100. 
$'200, x0000,] 1n all which 4 ex- 


ples, the firit order of Figures, 942. 


[5 1. 10,100, repreſents he firſt 1. 


O the line of numbers: the ſecond 
B 3 order 


[22] 

order of Figures,viz, 1.10.100.1000, 
1s repreſented by the middle 1 on the 
line of numbers : the laſt order or 
place of Figures, v1z. 10. 100.1000, 
10000, 15 repreſented by rhe 10. at 
the endof rhe line of numbers, _ 

3. Thar I may be plain ( yer fur- 
ther) 1: a number be propounded of 
4 Figures, having two cyphers in the 
middle , as 1005. it 1s expreſſed on 
the line, between that prime to which 
it doth belong,and the next centeſme 
or ſmall divifion next to ir; bur if you 
were totake5005where there are nat 
ſo many diviſions, you mult imagine 


them ſo to bezand reaſonably eſtimate | 


them accordingly. Thus much for uu- 
merarion on the line, or naming any 
point tound on rhe Rule, 1n 1ts proper 
yalue and figmification, 


CHAP. 


[23] 


=y creo —O Or, 


C PROBLEME I's 


Tw nambers being given y to finde a 
- | third Geometrically proportional unto 
t | them and to three a fourth,and to four 


0 fifth, &Fc, 


C 

n 

h [REometrical proportion 1s, when 
e | © &ivers numbers beins compared 
u [togethzr, differ among rhemſelyes, 
t [increaſing or decreaſing, afcer the rate 
e forreaſon of theſe numbers, 2.4.8.16. 
e $;3for as2 1s halt 4. ſo1s 8 half 16, 
- Jiodasthis1s continued, ſo it may be 
y Io diſcontinued, as 3. 6. 14. 28; for 
r though 3 1s half 6, and 14 half 28, yet 
61s not half 14, nor in proportion to. 
lt as 3 15to 6: there is alſo aricrhme- 
| ical, and mulical proportion ; bur of 
Jitzt in other more large diſcourſes, 
ing not material ro our preſent 
?, [purpoſe (though I may hint it after- 
Ward,) 


B 4 To ' 


 fromeither of the numbers propoun- xc 


[24] 

To finde this by the numbers, ex. / 
tend the Compatles upon the line of 
numbers, from one number to ano. }"\ 
ther, this done, it you apply that ex- | 
rent (upwards or downwards, as you anc 
would eirher increaſe or diininiſh,) 


«a 


ded, the moveable point will ttay on | 
the 3 proportional number required, [0 
Alſo the ſame extent applyed the oil 
ſame way from the third, will give [9 

ou a fourth , and from the fourtha } 9 


th) op 


wY 
p_—_ 
py 


Example, the 


Let theſe two vers 3 and 4 be” 4 
ropounded to finde a third proporti- F! 
_ Toe them. (thar is, to finde a num-"glhe 
ber chat ſhall bare che ſame propot- #7 

tion to 4, that 2 doth beare to 4.)and F 

then to that 3d, a fourth fitrh, & (xt 
&c.) Extend the Compaſſes upon the 
firſt part of the line of numbers , from 
2 to 4 this done.it you apply the ſame 


extent upwards from 4 the morn 
pour | 


ROE 
Jyoint will fall upon 2, the third pro- 
of [portional required, and then from 8, 
t will reach to 16. the tourth pro- 
zortional,and from 16 to 32 the tifth, 
ind from 3 2 to 64 the [xth proportt- 
Jonal ; bur 1t you will continue the 
pooretion turther, then remove the 
[Ccompaſles to 64 1n the former part 
d, [of the line , and the move. ble point 
he will tay upon 128 the ſeventh pro- 
ve [ro:tion.tl, and from 128to256 the. 
1a {eighth and trom 256 to 542 the 
mnch, cc, comrarily to this, it you 
world diminiſh asfrom 4 to 2 extend 
the Compaſles from 4 to 2, and the 
moveable point will fall on 1, and 


Xo [| 


eFom x r0.5. or 5 'of ren, which: 


j- Jsone half (by the ſecond Problem of 
n-" qe firtt Chapter) 2nd from 5, ro 25, 
r= ff 2 and ſo forward, 

F Bur cenerally in this. and moſt o- 
Sher work make ule of the ſmall divi- 


ie Flons in the middle of the line, that 

m Fjou may the better e{iimate 'the *F 
ie | fractions of the nn(obers you make nſe- | 
k | 0; for obſerve, look how much you" f 


B 5 mille-: 


[26] 
miſle 1n ſetting the Compaſſes to the | 
firit and ſecond :erme , fo much or 
more will you etrre in the tourth:. | L 
therefore rhe middle part will be |, | 
mok uſetul;as for example, as $ro 11, |{o! 
ſo 15 12,t0 16.50.07 5. if you do i- 
F'. magine one integer to be dividedbur [tho! 
Into IO parts, as they are onthe line, '[you 
on atwotoot Rule ; bur on the oth:r Ii 3 
end you cannot fo well expreſs a! [por 


> 
Pa 
EJ 


ſmall fraction as there you may, _ the 
nu] 

PEOB::-2: wh 

j0, 


Oxe number bein 'C gven tobe multiplyed 
by a nother number given, to finde tht A 
produtt, | 


Extend the Compaſles from 1 16&PY 
the multiplicator , and the ſame F 
' rent applyed the ſame way fromthe'F 
' Multiplicand, will cauſe rhe movea-« 
ble point to fall onthe product, 


Example, 


[27] 


Example, 
Let 6 be given tobe mulriplyed by . 
5, here if you extend the Compaſſes 
fom 1 to 5y the fame extent: will 
reach from 6 to 3o, which number 3o... 


{your reaſon may regulate you, to call . 
it z0.and nor 3; tor look what pro- 
10:tion the firit number beares ro 1, 


the ſame mult the other number (or 
nulciplicand) beare ro the product, 


3, 
Antther Example for more pla;uneſs. .* 


Let 125 be given to be multiplyed 


of [by 144, extend the Compaſſes from x : 


- $0125, and the moveable point will ; | 
Fall on 12000 now ro read this nums - 
Fer 180co (ſo much and no more) ; | 


jou mult conſider that as in 125 there - 


Jirwo figures more than 1n 1.0 there - 


mult be 2 figures more in the product . 
| 'an in the multiplicand; and as for - 
| the. 


[though ic be numbred but with 3,yer - | 


nhich in this place cannot be 3 bur _ 


f 


5 
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[28] 
che order of reading rhe numbers, you 
may conlider well the firſt Problemof 


the firſt Chapter: ſome other ex- | 


amples for more light. 


3. ASI.t0 25.10 3Oto 750. as 1, 
' to8,106r048. as 1to 9, ſogto8r, 


as It012, 10 20 to 240, One help 
more I ſhall adde as to the right com- 
purarion of the laſt figure in 4 fioures 
(for more cannot be well expreit. (on 
ordinary lines , as that on a twofoor 
Rule is) therefore it you are to mul- 
tiply two figures; by two figures, uſu- 
ally the product comes aut in four 
figures : now for right naming the 


lait fioure, write them doivn - as thus, 


75 by 63. now you multiply 5 by 3. 
that 1s 15. for which you by vulgar 
Arithmerick; ſer doivn 5.and carry 1. 


therefore 5 is the lait figure 1n the 
-product; and it 154725. 


| 01 


PPZOBLEM : 


[29] 
PROBLEM 3. Of Diviſion, 


| Oue number being given to be divided by 
another, to finde the quotient, 


Extend the Compaſſes from the di- 
viſor to 2 and the ſame extent will 
reach from rhe dividend, tothe quo=- 
tient, as for example ; 

Ler 750 be a number given tobe 


— 


the Compaſles downward, from 25 to 
1 then applying of that extent the 
fame way from 150, the other point 


of the Compaſles will fall upon 30, 
the quotient fought, or you may lay) 
[15251510 750, 1015 1 to 30. 

2, Let 1728 beorven tobe divided 


-by 12, ſay as 12 18to 1, ſois 1728 to 


144, extend the Compaſſes from 12 
[to 1, and the {ſame exrent ſhall reach 


F the ſame way from 17280 144.0r as 


before, as 12 tO 1728, f01t0 144, 
2, If rhe number be a decimall 
faction, then you workas if it were 


divided by 25 (the diviſor) I extend 


an: 


ji [30] 
If an abſolute whole number ; but if ir 
t} be a whole number, joyned to a de- 
{7 cimall fraction, it is wrought here as | tf 
| prop-rly as a whole number;example, | 
I would divide 111. 4 by i. 728, ex-: |t! 
tend the Compaſlles from 1.728, trot, | þt 
[{ the ſame exrent apply. d from111, 4. 
[4 {hall react © 64. 5. ſo again 56. 4, 
F being to be divided by 8.75. the quo- 
# tient will be tound ro be 6. 45. | T 
Now to know of how many Fi- | 
[7 gures any quotient ovght to confilt, it | 4 
” 1s neceſlary to' write the dividend 
down, and the diviſor under it, and 
} ſee hoiv often 1t may be written un- | fr 
I der it; for ſo many figures mult there 
' be inthe quorient, as in multiplying 
ih this number 1223tz by 27. according 
| 
z 


| 


ii 


'! ro the rules of diviſion. 27. may be. je 
|| w:itren 3 times under the dividend: Þþ 
- therefore there mult be 3 Figures in } 
* the quotient ; for if you extend the | 
'}- Compaſſes from 27 to 1 it will reach - Py} 
I from 1223T to 453. the quotient fo 
| ſought tor. 
Note, That in this, and aHMo in all 
other | 
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fo, as thar the Compaſſes may be at 
the cloſeit extent ; for you may take 
| acloſe extent more eafily andexaQtly, 
than you can a large extent, as by'ex- 
pex1ence you will finde, 


P ROB. 4. 


To three numbers given t1 finds a fourth 
1m a dirett proportion, (or the rule of 3, 
direct.) 


| Extend the Compaſſes from the 

irlt number tothe ſecond; that don? 
the ſame extent applyed the ſame way 
from the third , will reach to the 
fourth Froportional number requi- 


4 


Example, 


If the circnmference of a Circle, 


F whoſe dixmerer 18 7, be 22, whar cir- 


{ cumterence ſhall a Circle have; whoſe 
diameter is 142 Extend the Com- 


co 


- 


other quelitons, it is beſt to erder irc ©}: 
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aſſes upward from 7, 1n the firlt part, | 


* [32] 
{4 ro14 1n the ſecond, and that extent 
if applyed the ſame way , ſhall reach 
7 from 22 to 44. the fourth proportio- 
{ nal required ; for ſo much ſhall the 


circumference of a Circle be, whoſe : 
diameter is 14,—and the contrary if } 


zF 


th= circumference were given, 

Again, A ſecond Exainple, if 8, 
toor of Timber be worth 10 thillings, 
how much 1s 12 foot worth > extend 
rhe Compaſles from 8 to 10, (cither 
in the firlt part or ſecond) the ſame 
extent applyed the ſame way from 12) 
7 fhallreach ro15. which 1s the anſfiver 
7 roth2queiiton; tor ſo mary thillings 
| 1S 12 toor woith, 


P ROB. 5: 


T hree numoers betag given fo finde a 
fourth in an inver ſed proportion, (or 


the back Rule of 3.) 


Extend ihe compaſles from the firſt 
of rhe nunbers given, to the ſecond 


of the ſame deno.nination, if that dt- 
{tance 


| 


- a 


"Co 
| tance be applyed from the third 
mumber backwards, it ſhall reach to 
the fourth number ſovghr. 

If 60 pence be 5 ſhillings , how 


| much is 3o pence 3 facit 2.5,two ſhil- 
Flings, five tenths of a ſhilling, that is; 
| being reduced, 2 ſhillings 6 pence, 


Again, It 60men can raiſe a Breſt- 
work of a certain lengrh and breadrh 
in 48 houres, how long will it be ere 
40 men can raile ſuch another>— Ex- 
tend che Compaſſes from 60, to 40, 
vumbers of like denomin1ti9n. vi, 
of Men; this cone. that extent applyed 
the ame way f:om 4.8, will reach to 
12, the fourth numb-r you look for, 


T Therefore I conclude, that 40 men 


will perform as myuchin 72 houres, as 
60 men will do 1n48 houres, 


4# hi mrs tern na 0 {4 
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way _— — therr Anſwers,to | : 
ew the vari forms of worbing Ii 
ox the line of numbers, TE * 
40} 
I. If 12 men raiſe a frame intey bit 
dayes, in how many dayes michr $, fu: 
men raiſe the like frame? Reafonrells hhe 
me , thar fewer men mult needs have | 
longer rime ; therefore the work is 
rhus-2s 12 15 to 8,16 15 104to 1 54by the 
laſt Rule, ſo 
2. If 60 yards of Ruffe, ar 3 quar- | ; 
ters of a yard broad,would hang abour 
a Certain room ; how many yards of 
fiuffe of half a yard broad , will ſerve 
to hang abour the ſame room? the Jer 
work ischus,as 5 19th to 7 102, ſois? th 
60,tO 90. "te 
3. If ro makea foot ſuperficial, 12} 
inches in breadrh, do require 121n- Flin 
ches in lengch, the breadth being 16 Wa 
inches, how many inches in length wa 
mult I have to make a foot ſuperti- Þbl 
Cial > the work 1s thus, as 1654is £0 124, Fter 
ſo is 12 to 9, the number of inches to | 
make a foot, 4.1 } 


[35] 

4, If to make a foot ſolid, a baſe 
yt | 144 inches require 12 inches in 
ing \righe, a bafe being given of 216 1n- 

hes, how much in height makes a 

ot ſolid > the work then 1s, as 216 
ey {$10 144) ſo1s12 to $, or otherwie 
$8, Khis, as 12 150 216, ſo 15 144 0 8, 
lls ſhe he1ghc ſought, 


Is P ROB. 6. 


ſo three numbers given to finde a fourth 
it- | 184 arnbled proportion, 


of | This Problem concerns queſtions 
re [fprogortions between lines and ſu- 
ie Jitficies : now if the denomination of 
1s//Fihe firſt and ſecond rermes be of lines, 
*[ten extend the Compaſſes from the 
{rſtrerme ro the ſecond, (of the ſame 
flind or denomination,) this done, 
Pur extenr applyed twice , the ſame 
Fay from rhe third rerme, the move- 
Ile point will (tay upon the fourth 
ime required, 


lt  Exampley 
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Jparts 


Example, her | 


If the content of a Circle , whoſe ſqu 
Diameter 15 14, be 154;what witl the ? Tl 
content of a Ciicle be,whoſe Diame- [{quat 
ter 15 28> $160c 

Here 14 and 28 having the ſame Pont 
denomination, viz, of lines, Iextend Þted 


the Compaſles from 14 to 28, then E 


applying thar extent the ſame way, ÞeP 
from 154 twice, the moveable point Jr 
will fall on 6T'6 rhe fourth proporti- 
onal ſought, that is, firſt from 154 to 
308, and from 308 to 616. (11 
Bur if the firſt denomination be | : 
of ſuperficial content , then gxtend 
rheCompaſſes unto the halt of the di- 
ſtance, b-tween the firlt and ſecond of 4 
the ſame d-no nination , ſo the ſame . p* 
extent will reach from the third to. 
the fourth Example. ': "OX 
If the content of a Circle bewy | 
154 have a Diameter, thit is 14 what 
ſhall che Diameter of a Circle bt) 
whoſe content is 6162 Divide the di- PP! 
ance betwixti 54% 616 into 2 equal Jill 
PartS> | 


[37] 


Jjarts, then fer one foot in 14, the 0- 
ther ſhall reach ro 28, the Diameter 
1 putres, 7 

| The like 1s for ſquares; for if a 
 [{vare whoſe {ide 1s 40 foot, contain 
$1600 foot : how much ſhall a ſquare 
e Icontain, whoſe fide 1s 60 foot > rake 
d Ihe di.iance from 40 to 60, and apply 
n {twice from 1600, and the movea- 
7, Pe point will (tay on 3600, the con- 
1c ſor ſovehr tor, 


[ - 

bo three numbers gruen to finde a foarth 
F ma triplicated proportion. 
| a 


The uſe of rhis Problem, coniifteth 
quelitons of proportion , b:tween 
{xes and ſolids , wherein it rhe firlt 
o dfecond termes have denomnatt- 

-þn of lines, then extend rhe Com- 
 Þfles from the firlt ro the ſecond,thar 
Ficenr applyed three times from the 
Purd, will cauſe the moveable point 
bitay on the fourth proportional re- 
ured, 


Example, 


[38] 
Example, 


It an Iron Bullet, whoſe Diameter 
1s 4 inches, ſhall weigh g pounds, 
whar ſhal another Iron Bullet weigh, ,, 
whoſe Diameter 1s $ inches > Extend] 
the Compaſſes from 4 to $, that ex-| ;, 
rent applyed the ſame way 3 times} q 
from 9g, the moveable point will fall};, 
at laſt on 725 the fourth proportional] ; 
and weight required, that is, ip ſhon,, 
thus, as 40 $, log to 18,\oI8 to 36 ,, 
ſo 26to 72. up 

Burt if the rwo given termes be j;, 
weight, or contents of ſolids, and 
(the Diameter or fide of a ſquare, or 
a line is ſought for, then divide the 
ſpace berween th= two given termesþ 
of the ſame denomination into threep, 

arts, and thar diitance ſhall reacnþ 
from the third to the fourth propor 
tional, , 


Exanph 
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Example, 

Divide the ſpace between 9 and 72 
in three parts, that third part ſhall 
MH reach from 8to 4 (or from 4 to 8, as 
ds, the queſtion was propounded , either 
Sb} auomenting or diminthing, ) 
end} Alſo ifa cube,whoſe fide 1s 6 inches 
er-t contain 216 inches, how manyanches 
Ne? 1211 a cube contain,whoſe fide 15 12 
fall] inches > Extend the Compaſſes from 
mall ; co 12, rhat extent meaſured from 
Ooty 116 in the firſt part of the line of 
36 pumbers three times, ſhall ar la fall 
upon 1728, in theſecond part of the 
line of numbers; for note; if you had 
and beoun on the ſecond part, you would 
x three times turning}have fallen be- 
Fyond the endof the line ; and the con- 
BR as above, holds here in {quares 
a0, 


PROB. 8. 


mean ariutbmetically proportional, 


« the line of oumbercs; neyertheleſs, 


|  Betwixt two numbers groen to finde a 4 


" This may be done withont the help | | 


becauſe | 


—_ oF: # 
4 dg AT, % 


sf 


[40] 
becauſe it ſerves to finde the next fol- - 
lowing, I ſhall here inſert ir, though 1 Jtht: 
thought to paſſe both this andthe by! 
next over in flilence, yer to ſer forth |quc 
the excellency of number, I have ſer || 
them down; and the Rule is this, Add ]ied 
half the diff erence of the given termes to \ 
the leſſer of them. and that aggregate (or Pt 
ſum) vs the Aruhmetical meas requi- um 
red, mul 


Example, 


Let ro and 40 be the rermes given, 
now if you ſubitract one out of the 0- 
cher, their difference is 30,whoſe half 
difference 15, added to 10, the lefler wn 
\ rerme makes 25, and that 1sthe A- 
\. rithmerical mean fought, 


PROB., 9. 


Betwixt two number: given to fiud a meanP) 
muſically proportional. | 


Mulciply the difference of the 


' rermes by the leſſer terme , and - g 
ike-. 
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_ Jlikewiſe the ſame termes together ; 
| Jthis done, if you divide that produ& 
- {bythe ſum of rhe termes, and ro the 
1 [quotient, adde the lefſer terme, that 
© [aſt ſum is che mnfical meane requi- 
4 Jred; or ſhorter thus, 

o | Multiply the termes one by ano- 
jr |iher> and divide the product by their 
-. Jhm, and the quotienr doubled is the 
[puical meane required, 


Example, 


>- | The numbers given being 6 and 12 
if [ultiplyed regerher, make 72 that _ : 
er {inided by 18, the ſumof 6and1n, .: 
\- Px quotient 15 43 which doubled is 8; 
it muſical mean required, This may 
done by the line of numbers,orher- 2? 
pie chus, find the Arrthmerical mea {! 
Keen 6 and 12, and thenthe ana» # 
py or agreement 1s thus, 
Fs the Arichmerical mean found is 
Pthe greater cerme, ſo is the leſſer 
_ Fine to the muſical mean required. 
C PROB: 


Q- 
3 "KY 
4 "vat 


oo [42] 
PROB, 10, 


Betwxt two numbers given to find a men | 7, 
Geometrically proportional, 


Divide the ſpace on the line of 
yumbers, between the two extream [j; 
numbers, into rwo equal parts; and 1þ;; 
the point will ſtay ar the mean pro- [jy 
portional required, So the extream [yi 
numbers being'8 and 32, the middle ſy; 
point between them will befound to 46 


be 16. | her 
P ROB. 11. It 

Joon 

Betwixt two numbers given to finde twolyre, 
' meanes geometrically proportional. . iy 


Divide the ſpace between the two nd 
extream numbers into 3 equal partsÞard 
and the two middle points , dividingÞ pa 

* the ſpace. ſhall ſhew the two mealliiien 
proporrionals. As for example; let IFfony 
and 27, be two extreams, the twoſad þ 
meanes will be found to be 12, andſbung 

18, which are the two Meanes lou hard 


po eo A ee. — 


[43] 
PROD: v3, 


an |To find the Square root of any number 
#nder 1000000, 


of | The Square root of every unmber. 
Mm |is alwayes the mean proportional 
nd Ierwen 1, and that number for which 
0- [you would find a ſquare root, bur yet 
am Jyich this general caution, if the fi- 
ale [ores of the number be even;that is 2, 
.10146,8,10, &c. then you muſt look for 
 [tteunit ( or one) at the begimming 
the line and the number in the ſe- 
| [ond parry and the root 1n the firlt 
tur, or rather reckon 10 at the end 
- 'Þobe the unir, and then both root 
wo jd ſquare will fall backwards to- ; 
rts-Prard the middle in the ſecond length Þ} 
110g part of the line : bur if they be add © | 
eanfiien the middle one will be moſt 
et dFovenient to be counted the vnity, 
rwofad both root and ſquare will be - 
andfbund from thence forwards to- 
ugitard xo, ſo that according tothis 
8OB. | C53 rule; + 


"3 d a. 
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rule, the ſquare of 9, will be foundro_ 


be 3, the ſquare of 64, will be found 
tobe 8, the {quare of 144;tobe 13, 
the ſ{quare of 1444, to be 38, the 
ſquare of 57600, to be 240, the 
ſquare of 972196, will found to be 


986. and (o far any other number, 


Now.to know of how. many. figures 
any root ought to. conſiſt, pur aprick. 
under the firſt figure, the third, the 
fifth and the ſeventh, if there be ſo 


many ; and look how many pricks, 


ſo many Figures there mult be in the. 


Root, 


PROBL. 13. 
To find the Cubique Root of 4 Number 
under 


T000000000, 
I I I I 


The Cubique root is alwayes by the | 


firſt of two mean proportionals be- 
tween 1 and the Number glven» and 
therefore to be found by dividingthe 
ſpace berween them into three equal 


parts! | 


ber 


| {quare numbers is 1n one place, yet by 
og: | altering che unit it producerh various 


| tive proper roots. The Rule ro find 


| under the firlt figure to the left hand, 


| Bur if it fall on the laſt but x , asit 


knerh, or elſe the unit may be pla- 
Ttdar 10 intheend of the Line, ang 


[45] 
parts : So by this means the root of 
1728 will be found to be 12, the roor 
of 17280 is neer 26, the root of 
172800 1s almoſt 56, although rhe 
point on the Rule repreſenting al the 


points and numbers , for rheir reſpe- 


which 1s in this manner : You muft 
et(or ſuppoſe pricks to be ſer) pricks 


the foutth figure, rhe ſeventh and the 
temth ; now it by thismeans the laſt 
prick ro the left hand ſhall fall on the * 
laſt figure, as it doth in 1728, then the 
unit will be beſt placed at x in the 
middle of the Line, and the Root;the 
Square and Cube will all fall forward 
toward the end of the Line, 


th in 17280 then the unir may be 
"gy at 1 in the beginning of the 
ite, and the Cube in the ſecond 


C4. the. 3 
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"the Cube inthe ficlt part of the Line; 


(but if che Cube fall our of the Line, | 


you may help your ſelf, as in the fi 
Problem of the 2 Chapter.) Bur if 
the It prick fall under the laſt but 
two,aS1n 172200, it doth then place 
the unitalwayes at 10 in the endof 
the Line, then the Root, the Square, 
and Cube, will all fall backward, and 
be found in the ſecond part, between 
the middle x and the end of the Line, 
By theſe Rules it doth appear that the 
Cube-root of '8 152, of 27 is 3, of 
64 is 4, of 1251s 5, of 216.s6,of 
345 is7, of 512158, of 729 isg, of 
10cots 10, As you may ſee by this 
following Table of Square and Cu- 
bique roots, 

Thus you have the chief uſe of the 
line of numbers in general, and they 
char have $kil inthe rule of three-and 
alictle knowlecge in plain nets 
may very aptly apply ir to thetr pat- 
iclar = Sr0s" Fer for their ſakes 
for whom it is intended, I (hall 1n- 
large, to ſome more particular appli- 


CALiors | 
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Cuav,. Tl, 


The life of the Line of Numbers in mua- 
ſuring any Smperficial meaſure, a 
Board, Glaſs, and the like, 


The ordinary meaſure, and moſt in 
uſe, isa.7 wefoot Rule divided into 24 
Inches, and every Inch into 8 parts; 
that is, Halfs, Quarters, apd Half- 
quarters; bur theſe parts not agreeing 
with the parts on the Line of Num- 
bers, which are Decimals, or tenth 
parts, is bred very much trouble; and 


there cannot be exacneſs without ta- | 


king of ſmal parts, as 5 quarters of 
Inches, or elle uſing of Redu&tion ; 


and it is alſo as troubleſome byArith- | 


merick as by che Line of Numbers. 
To avoyd which, I would adriſe e1-} 


ther to meaſure altogether by Foot-P 


meaſure; (that is, a Foot dividedinto 
200 patts { or rather as is ſufficient 


for ordinary uſe, 100) and then tie 


divifions | . 


[49] 
dvifions on the numbers will agree 
frly co the parts on your Rule, with- 
out ay trouble for Fraftions , for fo. 
doing Fraftions doe become whole 
24- | Numbers as 1t were, and are wroughr 
a | accordingly : Bur if you uſe it not in 
meaſuring) yet you may have ir ſet for 
_ [to help yon for the teady reducing of 
tin [ſuch Numbers as ſhall require it, 
24 |though I ſhall apply it to Inches alſo, 
is; |&ir1s commonly uſed, rhar it may 
lf- | pear uſeful borh wayes,accordin?ly 
ng | any man ſhall be affected, 
m- | The like teafon holdeth for Inches, 
th | Yards, Ells and Perches, of any ochet 
nd [meaſure ; for thereby the. Work iy 
©2= Jmade more eahe, as ſhall appear: 
of V:0on. | 
MN; | Therefore firſt by Foot-meaſare: 
4omely, ; 


ent G5 PROBLEM: 


*% : 


L507 


PROBLEM rt, 
The breadth of an Oblong ſaperficres g1- 


ven 1 Foot-meaſureyto find how much 
FL length makes a Foot, 


Extend the Compaſſes from the 
breadth to 1, the ſame exrenc applyed 
the ſame way from 1, will reach to 
the length required, 

So the breadth being $ tenths, or 
© 80, the length co make a Foot Su- 
perficial wil be found to be 1, 25. Or 
ſhorter thus, as 8 tenths ( or $0 of a 
100) 15 to 1, fois 1 tor, 25 of an 
hundred, 

P ROBL. 2. 


Having the length and breadth of an 
. Superficies grven in Foot-meaſure, to 
find the content of that Superficies w 


F 60:;-meaſure, 


Extend the Compaſſes from 1 to 
the breadth, rhe ſame extent applyed 
the ſame way from the length, will 
- reach to the Content, 


EX ample, , 


= 
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ExarBle, 


As 1 is to $;the breadth; ſois r5 the 
length to 12 » the content required , 


for a piece of 8 renths broad, and I5- 


Foot long, containeth 12 Foor, 


P ROBL. 3. | 
Having the breadth axd length of an Ob- 


long Superficies grven in {nches, to find 


the content 12 Inches, 


As 1 Inch tothe breadth. in Inches. 
othe length in Inches to the Con 
tent in ſquare Superficial Inches. 

So the breadth 30 Inches, and the 
knoth 283, the Coment will be 
found robe 5496. 
 Orelle, as x to 183, ſo is 3a to 
(490 Inches. Cee 90 


| Having the breadth and length of an 0b- 


long ſupcrficies given in 1nehes, 10 find 

the Content in feet, 
A144the number of Inches in one 
* Fovi® 


__. 


52] 
Foot, 1s tothe breeith in Inches: G6. 
Is the length in Inches unto the Con- 
rentin Feer, So as 144. to 30, ſois 
x83 ro 38, 250 that is, ro 38 Foot & 


a Quarter, 
PROBL. 5. 
Having the breadth of an Oblong ſuper- 
 ficres given in Inches,and the length iy 
Feet and parts, to find the Context in 
Feet, and ſuch like parts as the length 
WAS, 


As 12 to the breadth tn-Inches, ſo is 
the lengrh in Feet to the Content 1n 
Feet. oy 

As 12 unto 30, fois 15 to 37,50. 


P ROBL. 6. 


| og the breadth in Inches to find how- | 


much makes a Foot in Inch-meaſure, 
( that «, haw niany [nches makes 4. | 


—_— 
As the breadth in Inches to 1441018 
xto- the length in Inches. As 3019 

_ ®.44, (0s 1 to 48 Inches, 


PORBL, , | 


| 
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PROBL. 7. 


Having the length and breadth of an Ob-- | 


long ſuperficies » fo find the ſide of A 


| ſquare equal to it. 


Divide the ſpace between the length. 


and the breadth into two equal parts, 
and the middle point ſhall ſhew the 


fide of che Square that ſhall be equal 


in area Or Quantity, to that Oblong ; 


ſo that x Square made of 'z 1, 32, is. } 


equalco an Oblong of 16 one. way) 


 nd'$ the other way. 


PROBL. 8. Of a Cirtte., 


| Having the Diameter of a Circle, tofind. | 
| © the ide of a ſquare equal to that circles. 


15 to the fide of che Square 3©, 295 
that is equal .to the Circle, 


P ROB, 


} As 1 0000 to 888 2,ſf0 is the Diameter - 


bh. 


f 
| 
4 
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P ROBL. 9. 
| Having the Circumference of aCircl 


to find. the ſide of * a _ equal to the 


ſame Circle, 


As 10000 to 2821),ſo is the Circym- 
ference 47, 13 to the fide of the 


* Square 13,29 equal to the Circle, 


P ROBL. 10. 


| Having the Diameter to find the Cir- 


cumference. 


As 1 isto the Diameter, ſo 3r42to 


; the Circumference, Or; as 7 to 22,10 
' is the Diameter ro the Circumfe- 


rence. 
So the Diameter being 15 the Cir- 


| cumference wil be about 47513 paſts. 


PROBL. 11. 


Having the Circumference to find the 


Diameter, 


ne 3142 1SLO 1) ſo is the Circum- 


ference 


F 
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ference to the Diameter : Or, as 22 1s 
to 7+ 1o15the Circumference to the 
Diameter. | | 

So the Circumference being 47) 13. 
the Diametef 1s 15, 


PROBL. 12. 


To find.the ſide of a ſquare that may be 
inſcribed within a Circle, by having the | 


Diameter. 


The extent from 1 to 7071 wilreach | 
from the circumference ro the fide of 
the Square required, 


P ROBL. 13. 


By having the Cireowmference, to find the 
ſide of the inſeribed ſquare, 


The extent from 1 to the Circumfe- 
rence, will reach from 2251 to the 
ide of che Square required, | 


PROBL, 


K. 
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P ROB. 14, 


Having the Diameter to find the Super- 
' fictall content of a Circle, 


The extent from 1 to the Diameter, 
| being twice repeated ( rhe ſame way) | * 
from 7854, will reach to the content | ! 
required, 
PROB. 15. 
Having the Circumference to find the 
Smperficial coptent of a Circle, 1} 


The extent from r to the Circym- 
ference, being twice repeated from 


07958, will reach to the content. - 
PROZL. 16. 

Having the content to find the Diameter. . 

1 


The extent from 1 to 1 273, Will | 
reach from the content to another 
number, whoſe ſquare root 1s the Dt-- | 


ameter required,. - " 
PROBL.. | UW 


bp "% 


L, 


—_— = 
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PROBL, 17. 


Having the content to find the Circuns- 
ference, 


The extent from 1 to 12, 75 will 
reach from the content to another 


- number,whoſe ſquare root 1s the Cir- 


cumference required, 


PROBL. 18. 


Having the content of a Circle to find the - | 
fide of a ſquare equallto tt, 


Exrra& the ſquare root of the con- 


| tent by the 12 Probleme of the laſt 


Chapter, and that is the fide requied, 


PROBL. 19. 
To find the content of a Circle two wayes, 


Multiply the Diamerer boy it. ſelf, 
and mulciply that produ& by a 11 
and divide this laſt produ& by 14 and 
the quotient ſhall be the content re- 
Uured, 

Or » 


[58] 

Or elſe. 
Mulriply half the Diameter and 
| halfrhe Circunference rogerher, and 
{ the produtt is the content requi:d, 


PROBL. 20. 


k : £ P 

* Howto meaſure a Circle, a Semicircle,or | t 

a quarter of 4 Circle, or any partthat | fi 

goeth to the Center of the ſuppoſed | b 
Circle, 

Firſt for a Circle, 7 


Take half the Diameter and half 
the Circumference, and meaſure 1t 
then as an oblons ſquare ; for the half 
Circle take half che Diameter, and | n 
half the Semicircumference, an] do | in 
likewiſe. Thirdly, for the quarter of | fi 
a Circle, take half rhe arch of that | fi 
quarter, andthe Radius or Semidia- | fic 
merer of the whole Circle, and work | an 
as you would do with an oblong | ar 
| ſquarepeece; and you ſhall have your | ir: 
| deſire, th 


P ROB, 
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PROBL. 21. 
How to meaſure a Triangle, 


Take half rhe baſe, and the whole 
perpendicular ; and work with them 
wo, as it it it were an oblong ſquare 
figure, or you may take the whole 
baſe and half che perpendicular, 


PROBE. 33. 


How to meaſure a Rhombus, or a Rhem- 
bordes. | 


A Rhombus is a Diamond-like fi- 
oure; asa Cuarre of glaſſe 1s contain= 
| ing 4 equal ſides and two equal oppo- 
ite angles; but a Rhomboides 18a 
foure made of two equal oppoſite 
des and two equal oppolite angles : 
| and tro meaſure them you mult take 
any on2 fide. and the neareſt diſtance 
irom that ſide to his oppoſite fide for 
the other ſide;and then reckon it as an 


oblong ſquare. 
PROB. 
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FROBL. 23, 
How to meaſure a Trapezium, 


A TIrapezium 1s a figure compre- 
hended of 4 unequal tides, and of 4 
unequal angles: and before you can 
meaſure it, you mult reduce it into 


tiotriangles, by drawing a line from | 


any two oppoſite corners, then deal 
with ic as tivo triangles, or you may 
ſave ſome work thus , th: line you 
draw from corner to cornet, will be 
the common baſe to both rriangles: 
then ſay as x is to half the perpendi- 
culars of both rhe triangles pur ro- 
oether, ſo the whole baſe co the con- 
rent, 


PROEL. 24 


How to meaſure a many ſided irregular 
fignre or Polygon, 


You mult reduce it to triangles, of | 
to trapeziums, by drawing of lines 


from convenient oppolite Corners ; 
and , 
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ind then the Work is all one with 


| that ofthe laſt Problem, 


PROBL. 25, 


How to meaſure a many-ſided regular 
figure, commonly called a regular Por. * 


[ygon, 


| Meaſure all the ſides, and take the 


half of che ſum of chem for one fide 
of a Square, and the neereſt diſtance 
from the center of the Polygon ro | 
the middle of one of the ſides, for the 4 
other ſide of a Square; and with them {| 
wo numbers work as if 1t were a 
Square Oblong figure, and it wil give 
the Content of the Polyoon deſired, 


PROBL. 26. 


How to reduce Feet into Yards, Elns, or 
other parts, 


Firſt for yards, if 9 foot make one 


| yard, how many ſhall 36 foot mae. 


The extent from 9 to 2, will reach 


| fom 36 to 4 for ſo many Yards1s 


. 5 Foot. 


4 


[62] 
36 foot. But if you were to meaſure 
any quantity by the Yards the Plai- 
tering or Painring of a Houſe, then1 
would adviſe you to havea yardrobe 


| dividedincoa hundred parts, ( which | 
| 1sas Neeras commonly workmen 20 


fo, or elſe, intoa 1000 if you dore- 
quire more exactneſle ) and meaſure 
all your lengths and breadths with 
chat, and (er them down thus, 2 25 
( or by rooo thus 2 250 )) and the 
length thus 10 60, (or by 1000 again 
Io 600,) and multiply them roge- 
ther, and the product is the true con- 
rent of that long ſquate.che like holds 
for ells, or poles, furlongs, or any 0- 
cher kind of meaſure. Again,tor a yard 
in lenerh, if 3 foot make one yard, 
then whar ſhall 3o make? it maketh 
Io, or the contrary if 10 yards make 
30 foot, what ſhal 12 make > rhe ex- 
rent from 10to 12, will reach from 
30 to 36 foot, 


CHAP, 


I { 


[ 


1 ſo 
re 


| 


| ſothe length in perches to the con- 


| 


\ Having the length and bredth in perches, | 


1 ſois the length in perches to the con- 


[63] 
Cuar, TV; 


The uſe of the line of Numbers in WEFPY 
ſuring of land by perches, and acres, 
PROBL.-1, 


Having the Breadth and length of an ob- 
long Superficies grven 1m perches , to 
find the content un perches, 


As I perch to the bredth in perches, 


tent 11 perches. 
Example, 


AS1 1s t030, ſois 183 to 5490, 
( perches ). 


PROB L. 2. 


to findthe content 1n ſquare acres. 
As 160 to the bredth in perches, 


tent 1N acres. 

 AST60 unto 30, fois 183 to 3431 
(in acres and perches.) 
PROBE, + 
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[| P ROBL. 3. 

F Having the length and bredth of an Oh. 
' long #perficies given 11 Chains, to find 
the Content in Acres, h 


s Tc being troubleſome to divide the 
} Content in Perches by 160 we may 
# meaſure the length and breadth by 
Chains, each Chain being 4 Perches 
' inlevgth, and divided into 100 links, 


y then will che Work be more eaſe in 


Arithmerick, or by the Rule; for as 
| 1otothebreadth in Chains, ſo the 
length in Chains to the content in 
Acres, 

Example, 
> AS1loto07.50,101545.75.t0 34.31 
/ (1ocopartsof an Acre. 


PROBL. 4. 
Hat: > the Baſe and Perpendicular of 
a Triangle grven in Perches,to find tht 
Content in Acres, 


| Wh the Perpendiculas goe patiry 


a -_, 


o_ ... _ 


the 


A 
ar 


[65] 

length, and the whole baſe for the 
breadth, then you mult rake half of 
;. [the oblong for the content of the cri- 
14 | angle, by the ſecond problem, as 160 
[0 30,10 ISI 83 tO 34.31;0r elſe with- 
out halvingzſay as 320 to the perpen- 
1e |dicular, fo 1s rhe baſe tothe content 
ay |inacres; as 320 unto 30, 1015183 to 


by I7»I9. 


ks, PROB. 5. 
in [Having the perpendicular aud baſe given 
as | inchains, to find the content in acres. 


in | As20 to the perpendicular, ſo is 
he baſe to the content in acres. 

As 20 to 7,50, 101545575500 17115 
I) es 


Fl PROBL. 6. 
laving the content of a Superficies after 
4 of | 916 kind of perch, to find the conte:* 1f 


| the | the ſame Superficies according to ano= 
| ther kind of perch, | 


— 


the | As the length of che ſecond perch, 
D 's 


; [66] 
15s to the firſt ſo is rhe content in acres 
roa fourth yumber;and that 4®num- 
ber to the content in acres required, 
Suppole a Superficies be meaſured 
with a chain of 66 feet, or with a 


perch of 16 5 and it contain 34, 31] 


and it be demanded how many acres 
it would contain, it it were meaſured 
with a perch of 18 toot > theſe kind cf 
proportions, are to be wrought by 
the backward rule of three, after a 
duplicated proportion : wherefore I 
extend the Compaſles from 165.unto 
18, ©, and the ſame extent doth reach 
backward, firſt from 34.31zto 31. 45 
and then from 31.45 to 28.84 the 


content; in thoſe larger acres of 18] 


foot toa perch, 


PROBL. 7. 


Having the Plot of 4 field with the con 


(0) 


tent in acres, to find the ſcale by whips 


it was Plotted, 


jor 
; | : 40; 
Suppoſe a plain contained 34 af 


31 Centeimes; 1{ 1 ſhould mn re 
| willy - 


[69] 


7&5 | with a ſcale of 10 1n an inch, the 
m- | length ſhould be 38 Chains and x2 
ed. | Centeſmes, and the breadth 6 Chains 
red] and 25 Centeſmes, and the content 
h a] according to that dimenſion, would 
31] by the 3 Problem of this Chaprer be 
cres] found to be 23,82. whereas it ſhould 
red] he 34.31) therefore to gain the truth, 
d<f| ] divide the diſtance between 23.782 
by | and 34, 31 into two equal parts, then 
er aſſerting one foot of the Compaſſes 
re I| upon 1o, the ſuppoſed trne ſcale, 1 
ito] ind the other to extend to 12,which 
each] isthe length of the ſcale required, 


the P ROBL. 8. 
| 16 Having the length of the Oblong, to find 
the breadth of the acre, 


- p,. the length in perches to 160,{0 
conf one acre to the breadth in perches. 
hidFAs 40 to 160, fo is I to 4. Agaiff as 

joto 160, ſois1to03., 20, fois 2to6 
40; or again 1f you meaſure by chains, 
acMMsthe length in Chains to 10, ſo 15 x 
ure Micre to his breadth in Chains; as 12 
wil 4 D 2 \ 


[68] 
5© unto 10, ſo x to o. $0, or if the 
leygth be meaſured by font meaſure, 
then as the length in feet unto 43560 
{o 1s 1 acte to his breadth in foot 
meaſure, 

So the length of rhe oblong being 
792 feet, the breadth of one acre will 
be found to be 55 foot. the breadth of 
2 acres 110 feer, 

The uſe of this Table is to ſhew 
you how many Inches, Centeſmes of | 
a Chain, feer, yards, paces, perches, 
Chains, acres, there 1s in a mile, et- 
ther long or {quare , or conſequent- 
ly any of them all, in any of the 0- 
ther that is lefle; as for example, 1 
would know how many Inches there 
is ina lone perch, I look onthe up- 
permolt row for Perches, and in the 
next row under, I find 198 for. 
quantiry of Inches in a long Perch, 
Burt if 1 would know how many In- 
ches there is ina ſquare Perch, then 
look for perch on the left hand, and 
in the inch Colume you have 3920þ 
for if you multiply 196 by 196 ! 
will produce 39204. A 
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A neceſſary Table for Menſurdtion of rapurfat-aiudis 


Inch. Centeſme. Feet, Yard, Pace. Perch. Chain, Acre, Mi 


[Inch. Es»: 198 | 7923 \7920|63350 
Cente ntefj 62 7264 [1] 3515. FY 545 | 7 575 RE. { 100 [1000 8000 
ob Er. ro 
Yards 1296 | 20 655. ns Hs 2 WE; © | 22011760 
Tee. | 3990-37495 7-2 $339 1 (t] I'3-J3Þ ©] r 32/1056 
Perch 39204 125 272 25 90 75 10 89 "TT 1 4 | 4o |320 
Chain 627264 "10000 | 4356 : 2453. I7424 T0 [1] '10 | 80 
Acre. 6272640 | T00000_ 43560 14520 1742.4 160. I 92 [1] 8 
| Mile, \4214489600,64000000 27878400 9292800T115136 102400'6400 640 [1] 
\$quar. Inches. enteliner, _ Feet. Yards. | Pace. | Perch. (Chain.'Acre. |Mile. 
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[70] 
The like is for any other number 
13 the waole Table, and is of very 
700d uſe to reduce one number intg 


another; or on2 ſort of meaxſnre into 


another : as inches into feet, and feet 


1nto Yards, and Yards into Perches, 


and;Perches ro Chains, and Chains 
mto Acres, & acres into miles;or the 
contrary either long-wile or {quare- 
wiſe: as1s well known tothem that 
have occaſion for theſe meaſures, 
Thus much ſhall ſuffice for Superficial 
meaſure, rhe practice of which will 
make it plaiu to any ordinary Capaci- 


ky. 


CHAP, 


C71] 


Cuan.V. 


ftane or ſuch like Solids, 


PROBL. 1. By Foot-meaſare. 


A peece of Timber being to be meaſured 
and not juſt ſquare, how to make it 
ſquare, 


Divide the Space between the 
breadth, and the thickneſs, 1ntotrwo 
equal parts, and the Compaſles ſhall 
lay at the de of the Square, equal to 
the obl ong made of that breadth and 


<} *ckneſs; which is the mean pro- 


rttonal berween them. The breadrh 


" |being 18, and thickneſle 6:the fide of 


the Square will be found to be 10,38, 


P'ROB EL. 3. 


Having the ſide of a ſquare, equal to the 
baſe of any Solid grven in Fort-mea- 


D 4+ ſure, 


4 


The uſe of the line of numbers in meaſu- 
| ring of Solid meaſure ſuch as Timber), 
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| [72] 
tnre, to find how much makes a Foo 
Solid in Foot-maſure, 


As the fide of the ſquare in Foot- 
meaſure unto 1, ſo is I toa 4'Þ num- 
ber, and that 4** ro the length, As 2 
120 Unto 1,000,{0 1,000 unto 0,471) 
and that to 0,222, or thus, the extent 
from 2, 120 to 1) will reach from 1, 
rivice repeated to 0.222, and ſo much 
1s the length ro make a Foot Solid, 
( at that Squareneſle, ) 


PRODB-L. 3: 


To find how much in length makes a Foot, 
at any breadth and depth without 


fquaring. 


As 1 to the breadth in Foor-mea- 
ſure; ſo is the depth to a fourth nun.” 
ber, as that 4® number to x {o1s 1 to 
the length in Foot-meaſure. 

Example. 

As ris to 2.50, {O15 I. 80, £0 4. 
5©,thenas 4.50 to ls ſo1s 1 unto o. 
233, the length required, 

PROBL. 


C73] 


PROBL. 4. 

Having the ſide of Square, equal to the- 
Baſe of a Solid given, and the length 
thereof 1n Foot-meaſure, to find the 
content 14 Feet, 


As 1 to the fide of the {quare in 
Foot-meaſure, ſo the length in Feer 
wa fourth number, and that fourth 
tothe content in Foor-meaſure, The: 
extent from 1 tO 2, 125 tWICE repeat - 
edfrom 15.25;{hall reach unto 68.62.. 


P& OB bo 8c: 


Having the length breadth and depth, of 
a Sqaar:d Solid given 1 Foot-mea- 
ſure, to find the content in Feet, 


| ' As 1tothe breadth in Foot-mea- 
ſure, ſo 15 rhe depth ro the Baſe in 
Feet; as I to thar Baſe, ſothe length 
in Feet to the content in Feer,. 

AS 1 tO 2, 50, fo 1,80to4, 50, 
then as ONe 1 IO 4.50, ſois 15. 255 
unto 6 8, 625. The content required, 


Ds5 PROBL.. 


[74] 


PROBL. 6. | 
By Inches, (onely) and Feet and Inches, 


Having the ſids of a $ quare, equal to tht | 


baſe of any Solid given in Inches, to 
find how many Inches in length will 
make one Foot, 


The fide of the Square is found as 
in the firſt problem of this Chaprer, 
or by the 75® of board meaſure. Then 
as the fide of the ſquare, in Inches to 
415710 15 one Foot to a 4 number, 
and that 4* co the lengrh in Inches; 
and tenth parts of an Inch, 

The extent from 25145 unto 4157 
twice repeared from 1 will reach to 
267, or more ealy if it de {quareh 
as the ſide of the fquare is to 12 101 


12 to a 4*and that fourth ro the 


length required. The extent trom 253 
45 to 12 being twice repeared from 
x2will Ray at 266705; more ſhort 2 


67. 
, PROBL, 


| 


. 


£75] 


PROBL. 7. 


Having the breaath and depth of a [qua- 
rgd Solid grvenin Inches, to find the 
length of a Foot i Feet and Inches, 


As 1 to the breadth in Inches, ſo 


isthe content of the baſe in Inches, 


Inch meaſure. As 1 to 2146, ſo1s 30 
0648, then as 648 to 1728, {01s I 
(02,667. 

Or again thus, 


As 12 to the breadth in Inches, ſo: 
the deprh in Inches to a fourth num- 
ter; then as this fourth number is to- 
*44 ſo 1 to the length of a foor ſolid; 
$12 tO 21,6,ſ030r054:thenas 54. 
5 to 144) fois I unto 25 667. the 


kneth required, 


PROBL, 


the dzpth to a fourrh number, which: 


then as this 4 number 1s ro 1728, ſo: 
1s1to the length of a Foot Solid in: 


DIST. 2 
_— In 
Ki . 
> an _—_ 


: 
F4 
4 
Fa 
['% a q 
it, 
I) 
2Y 
t 
[F. 66" 
eu” 
: # 
.. ” 
| » 
19.9% 
+ bo 
; 
* 
{5 
t - 
ele 
"IT 
1 » 4.F 
+ y 
| oo 
: 
: 
7-7 
*; 
3p 
pak 
oe 
TS 
a / 
, 
Rr? <7 
*, 
- 
Mo 
LN 
M i 
”1 
a! 
 & 
a 54 
4, by 
, FE 
F 2 be | 
[ [oby" 
+ BF 
< » ls 
a | of 
#4 fu 
; $8 
} Fs 
a: 
v2 2 
1 
$ 
W*! 
4 
1 
$ 
{h 
od 
LEY 
"2 
WAP: 


TS TIA" Þ 


as 3 IT 


——_— 


-— - A 20 - 3%. "I 7 
EIN oc 
« bc Capo Ber udnee., a 


"65 LB 2-S 


£76] 


PROBL.S. 


Having the ſide of the ſquare and the 
length t hereof given in Inch-meaſiire, 
Fo find the content in Feet, 


AS 41. 57, tothe fide of the Square _ 


tn Inches, ſo 1s the length to a fourth 

Number, and that fourth ro the con- 

rent in Foot-meaſure. As 4r. 57, to 

25. 45) 1o 183 twice repeated yn- 

LO 68. 62, 

PROEL: 9. 

Having the ſide of a ſquare equal. to the 
Baſe of any Solid given in Inch-mea- 
ſure, and the length in F oot-meaſure 
to find the content i Feet. 


As 12to theſfide of rhe Square in 


Inches, ſo the length in Feer to « 
fourth Number, and that fourth to 
the content in Foot-meaſure, As 12 
r0-25.. 45» 1015, 25 00 32. 55, and 
32.55 t068. 62. Or rhe extent from 
Y'2 0 25. 45,WICe repeated from 15. 
25,ſhall reach to 68, 62 the content. 


| ſought. PROBL. ., 


hos 
(7 


FA. 
® 


1/8 


Ls 


DB AO © B 


ny 
PROM E 


Having the length, ora, FR depth, of 
a Squared Soha grven tn Inches,to find 


the content in Inches, 


As 1 to the breadth in Inches, fo 
the depth roche baſe, then as 1 ro the 
baſe, ſo the length ro the content in 
Inches. As x to 21.6,f0 ZOto 648. 
as I to 684, {o- that 183 to 118584, 


P ROBL, It. 
Having the length,breadth and depth gt- 


ven in Inc hes.t ro find the content 1n Feet, 


As 1 to the breadth in Inches, ſo 
the depth in Inches to the bale in In-- 
ches; Thenas 1728 tothe baſe, ſo 1s 
the leneth | in Inches ro the content 
n Feet, As1to 21, 6,10 3010648, 
as 1728 to 648, {o 183 to 68, 62, 

Or you may ſay, | 

AS 12to0 21. 6zf0 3OLo 54) 4s 144: 

t054)1018 tO 68, 62, 


PR OBL. 


C78] 


PROBL. 12, 


Having the breath and depth of a ſquared 
| ſolidgrven in Inches, and the length is 
Feet, to find the content, 


As x to the breadth in Inches, ſothe 
depth in Inches to a fourth number, 
Then as 144 to rhat fourth, ſo is the 
lzngth in Feer to the content 1n Feer, 

As 1 to 216) ſo 15 3oto 645; then as 
144 tO 15,25, {01s 648 unto 68, 62, 
\ Oras144to 21. 6, ſo 3oto 4.50: as 
Lfo 4.50, {015.25 to 68,62, Or 
again, 

As 12to21.6,ſ030 to 54: thenas 
12t0 54) ſo 15.25 to 68,62 the 
content required, 


CHAP, 


CE 


[79] 
CC. i & $o VI. 


The ttſe of the Line of Numbers in mea« 
ſuring of Cylinders, by Foat-meaſure, 


Problem 1, no 

Having the Diameter of a Cylinder g1i- 
ven 11 Foot-meaſure, to find the length i 
of a Foot ſolid in Foot-meaſure, 


As the Diameter in Feet to x. 128, 
ſo1s 1toa fourth, and that fourth to: 
the lenoth 1n Foor-meaſure. 

The Extent from ( the Diameter ) 
1, 250 1-128, betng twice repeated 
irom 1, will reach to 8, 148, the 


{ lkngth ſought. 


PROBE, 2; 

Having the circumference given in Foot - 
meaſure, to fiadthe length of a Foat- 
ſolid in Fart-meaſure. 

As the Circumference in Foot-mea- 
fure 15 3. 545, fois 1 toa fourth, and 
that fourth ro the length ſought, 

As. 


[50] 
As 3f.927 p. unto 3. 545 ſoisthat 
diſtance twice repeated from 1. to o, 
818 the length ot a Foot-ſolid, 


PROBL. 2 


2 » 

Having the Diameter and length of a 
Cylinder groen in Foot-meaſureto find 
the content in Fort-meaſure, 


AS 1.128 to the Diameter in Foot- 
| meaſure, ſo is the lenoth in Foot- 
| meaſure to a fourth;and rhat tourth to 
rhe content in Foot-mea{ure. 

The Extent from 1.128 to 1. 25 
being twice repeared from 8, 755 will 
| reach to 10. 737, the content {ought 
for, 

: P ROBL. 4. 


Having the Circumferexce and length of 


a Cylinder groen in Foot-meaſure, to 
find the content 11 Foot-meaſure, 


As 3.545 tothe Circumference 1n 
Feet, fo is rhe length 1n Feetto 4 
fourth, and the fourth to the content 
in Foot-meaſure, 


Tite 


8: 


c 


cd 


a 


KY 
The Extent from 3.545 to 3. 927, 
being twice repeated from 8. 75,will 
reach LO 10, 74 the Content in Foot- 
mealure, 
P ROBL. 5. By Inch-meaſure, 


| Having the Diameter of a Cylinaer '£ 


ven in Inches, to find how many Inches 
makes a Foot ſold, 


As the Diameter to 46. 90, ſois 1 to 
2 fourth number, and that fourth 
number to the lengrh 1n Inches, 

' The Extent from 15 to 46. 90, wil 
rexch from 1 (being twice repeated 
t09, 778, the length ſoughr, 


P ROBL. 6. 


Having the Circumference groen 1n In- 
ches, to find the length of a Foot ſolid, 


} 


As the Circumference to 147.36, ſo 


1151 roa fourth number, and fo that 


fourth to the lengrh in Inches. 

The Extent from 47. 13,0 147.36» 
being rwice repeated from 1, will 
reach ro 9. 78, the length ſought, 

PROBL, 


[82] 


PROBL. 7. 
Haviag the Dinmeter and length given 
zn Inches, to find the content in Inches, 


As 1 128 tothe Diameter in In- | 


| ches, {o1s the length to a fourth, and 
| that fourth ro the content in Inches, 
' Theextent from 1 128 to 15, being 
twice repeated from 105, will reach 
to 18555 34 the content 1n Inches, 


P ROBL.8. 


Having the Crrcumferance and length, 
grven 1n Inches, to find the content in 
laches, 


As 3, 545 to the Circumference in 


Inches, ſo is the length in Inches to a 
fourth number; and that fourth to the 
Content in Inches. Th? extent from 


3» 545 to 47 I 3zbeing twice repeat- | 


ed from r05 will reach to 18555 the 
content 1n Inches. 


PROBL, | 


q 


| 


[33] 


PROBL. 9. By Feet and Inches, 
Having the Diameter given 11 Inches 
andthe length in Feet to find the con- 


tent in Feet, 


As 1354 to the Diameter, ſo the 
length to a fourth number, and that 
4 rothe content 1n Feer, The ex- 
rent from 13 54-to0 15> being twice 
repeated from 8, 75 wll reach to 10) 
74,the content ſought for, 


PROBL. 10: 


Having the Circumference given in In- 
ches, and the length in Feet-meaſure 
. to find the context in Feet, 


As 42,54 tothe Circumference in 
Inches, fo is the lengrh 1n Feer to a 
fourth,and that fourth to the content, 


The exrent from 42, 54to 47513 


teing rwice repeated from 375 will 
reach to 10, 74 the content ſought, 


PROBL, 


[534] 


PROBL. 1. | 


It being an Ordinary way in mez- ” 
ſuring of round Timber ſuch as Oake, be 
Elme, Beech, Pear-rree, andthe like, | ,.; 
( which is ſomerimes very rugged, | I 
and unz2ven, and knotty ) to take a 


line and girt about the mrddle of it, 
and then to take the fourth part of þ 
that, for the fide of a Square equal to 
that Circumference : Bur this mea- | 
ſure is not exa&t but more than ir | 
ſhould be, Bur either becaule of al- |] [© 
lowance for the faults aboveſaid, or | Pe 
for Ignorance, the cuſtome is fill | th 
uſed, & men commonly think them- 
ſelves wronged if they have not ſuch | H 
meaſvre, Therefore I have fitted yow 
with a proportion for it both for Di- 
ameter, and Circumterence, is 


And fir{t for the Diameter. mi 


The Diameter given in Inches and the } cx 
length in Feet,to find the content, 


= 


As 1,526 tothe Diametersſo is the | th 


lengthroa fourth, and that fourth to | le: 
the | te; 


| 


[35] 
the content in Feet: accordins to 
the rate above ſaid. 
The exrent trom 1.526 tO 9. 533 
being twice repeared from 8, ſhall 


| reach to 3, 1 2 the content, 


PROBL. 12, 
Having the (ircumference in Inches, to 
find the content in the aboveſaid meſure, 
As 48 to the Inches about; ſo 1s 


the length to a fourth number, and 
that fourth to the content, The ex- 


| tent from 48 ro 3o, being twice re- 


peated from 8, ſhall fall upon 3. 12; 
the content required, 


PROBL.13. 
How to meaſure Taper Timber, that 1s 
* bigger at oneend than at the other. 


The uſuall way for doing of this, 
ro take the Circumference of rhe 
middle or mean bigneſs, but a more 
exact way is to find the content of the 
baſe of both ends and add them roge- 
ther; and then to take rhe half .tor 
the mean, which mulriplyed by rhe 
length, ſhall give you the true con- 
tent, Example, A 


[86] 


A round pillar is to be meaſured 
whoſe Diameter at one end is 20 In» 
ches; at the other end ir 1s 32 Inches 
Diameter; and in length 16 Foot ( or 
192 Inches ) the content of the little 
end 1s 314. 286, the Area or content 
ef the greater end is 773, 142, which 
{ pur together make 1087, 428, whoſe 
| halt 543, 714. multiplyed by 192 the 
length, gives 104393 143. Cubical 
Inches which reduced into Feetzis 60 
Foot; and 7 13 cnbical Inches, for the 
Solid content of the Pillar, 


PROBL. 14. 
To meaſure a Cone, ſuch as ts a Spire of 
a Steeple, or the like by having the 
heighth, aud Diameter of the Baſe, 


Example; let a Cone be to be mea- 
ſured, whoſe baſe is 10 Foot, andthe 


heighr thereof 12 Foor, the content | 


of che baſe will be found, by rhe 14 
Problem of Superficial meaſure; to 
be 78:54 ; Then this 78,54 mulriply- 


edby 4, a third part of 1 2 the pet- | 
Y s pendiculat | 


—— 


es 4 


nt 


[87] 

pendicular or height of the Cone 
will give 314; 4 for the content of 
the Cone required, by the numbers 
work thus; the extent from 1 to 4;wil 
reach from 78,54 to 314 4. But be- 
cauſe there may be ſome rrouble in 
oetting the true perpendicular of a 
Cone, which 1s 1ts height, take this 
rule ; Firtt, rake halt the Diameter, 
and multiply it 1n it ſelf, which here 
is 25, then meaſure the fide of the 
Cone 13, and multiply that by ir ſelf 
which here 1s 169, trom which take 
the Square of half the baſe, which is 
25 your firſt number found, and the 
remain 1s 144 the Square root of 
which,.1s the height of the Cone, or 
length of the perpendicular, 


PROBL, 15. 


To meaſure a Globe or Spheare arithme- 


ticall ; Þ 


Cube the Diameter, then molti- 
ply that by 11, anddivide by 21, gtves 


| you the true Solid content ; let a 


Spheare 
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Spheare be to be meaſured, whoſe ax- 
15 or Dian. 1s T4, that mulriplyedby 
It ſelf gives 196, and 196 again by 
I4 gives 2744, this multiplyed by 11 
o1ves 30I84.& this laſt divided by 21 
SLVES 14.37.67,for the content of the 
Spheare whoſe Diameter is 14. Bur 
more briefly by the Numbers thus, 
The extent trom I to the Axis, being 
| rice repeated from 3. 142, will 
| - reach to the Superficial content; that 
15, the Superficies round abour. Bur 
it the lame extent trom 1 to the Axis 
be thrice repeated from 5238, it will 
reach to the Solid coment ; as ito 
I41o $.142to 617. being twice Ie- 
peated, as I to 14, ſo 5278 t01437, 
being thrice repeated, As for many 
ſided figures if they have length, you 
have ſufficient for them in th2 Cha- 

ter of Superficial meaſure.to findthe 


aſe, and then the baſe multiplyed, 
by the length giverh the content, But 


as for figures of roundiſh form, they 
coming very ſeldome in uſe, I ſhall 
not in this place trouble you with 


them» 
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them, for they may be reduced #9 
Sphears or Cones, or Triangles, or 
Cubes, and then meaſured by thoſe 
Problems accordingly. Andſo much 
for the menſuration of Solids, 


— 


Cuna?e, Vi. 


Of Gaging of weſſels. 
The uſe of the line of numbers tm 
Gaging of Feſſels. 


PROBL. t. 
The true content of a Solid meaſure,be- 
ng known, to find the Gage-point of 
the ſame meaſure, 


The Gage-point of a Solid meaſure 
sthe Diameter of a Circle, whoſe 
Superficial content 1s equal to the 
Solid content of the ſame meaſure; ſo 
the Solid content of a wine Galon, 
(according to Wincheſter meaſure)be- 


07 2.31 Cube Inches) if you conceive 
| E 


A 
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aCircle to contain ſo many Inches 
you ſhall by the 16 Problemof boxd 
meaſure find the Diameter thereof to 
be 17. 15, foras1 is to 1.273, ſo is 
231t0 294. Iz, whoſe ſquare root by 
the 12 of the ſecond, is 17, 55 the 
Gage-point for Wine meaſure, 
Thus likewiſe you may diſcoyer 
the Gage-point for Ale-meaſure, an 
Ale Gallon ( as hath been of late dif- 
covered) containing 288 Cubique 
Inches. For as 1 1s to 1. 273, ſo is 
283 to 366. 7, whoſe ſquare root (by 
the 12 Problem of the iecond Chap- 
ter ) 15 19, 15,the Gage-point of Ale 
meaſure , becauſe of ſotle and wal 
exceeding that of wine jult 2 Inches, 
Another way by havins the Diame- 
ter, lenvth, and rrue content of avy 
Veſlel. 
Extend the Compaſſes on the live 
of numbers to half the diſtance be- 
rween the content and lenerh of the 
Veſſel, the ſame extent will read 
from the Diameter ro the Gage 


point, 


Exam, 


ny 
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Example, 


Here at London it is faid, that a 
wine Veſlel being 66 Inches in 
length, and 38 Inches in the Diame- 
ter, would contain 324 Gallons, if ſo 
we may divide the ſpace berween 
324) and 66, 1nto two equal partszthe 
middle will fall about 146, and the 
ſame extent thar reacheth from 324. 
to 146, Will reach from the Diame- 
ter 38 unto 17. 15, the Gage-point,z 
tor a Galon of Wine or Oyle after 
London meaſure, The like reaſon 
holdeth for the like meaſure 1n all 
places. Now from what hath been 
aid doth neceflarily follow this con- 
cizfhon: that when the Diamerer of 
a Cylinder in Inches, 1s equal co the 
Gage-poinrt of any meaſure, given 
likewiie in Inches: every Inch in 
the length thereof, containes one 1n- 
teover of the {ame meaſure. So 1n a 
Cylinder 17. 159 Inches Diameter, 


every Inch in the length thereof, 
B13 CMlitalnes _ 
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contains one intire wine Gallon, and 
1na Cylinder of 19. 15 Diameter, 
every Inch 1s one intire Ale Gallon, 


FROBL. 2: 
To find the equated Diameter two wayes, 
firſt by Arubmetique, as is Problem $ 
of the ſecond Chapter. 


Add the two Diameters at head 
and bung together, ( being meaſured 


in Inches) and the half ſum keep, 


Secondly, Subſtra& the Diameter of 
che head out of the Diameter at the 
bung, and note the remainder, which 
IS to be divided by 4 or 45 ( as by 
the numbers is eafie ) to find out a 
fourth ( or ſomewhat leſle ) part. of 
the difference. Thirdly, that fourth 
part ( or ſomewhat leſs ) is to be 
added to the half ſum kept, to make 
up the mean Diameter ſought. | 


Example, 


A Veſſel hath in Diameter at tit 


head | 
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hexd 18 19.3 p. & at the bung 21.5 In- 
ces, I would know the mean Dia- 
meter 13, 3, and 21.5 added, is 39. 
8. the half is 19. 9, rhe lefle taken 
from the greater,the remainder 1s 0,3 
2, which brought orreduced into 100 
5320, and in ltead of dividing by 4 
or 4 < ſay 45;& the product 1s 7 tenths 
ind 3 over, which 7 tenths addro 19. 
g, and it makerh 20, 6 tenths forthe 
mean Diameter required to. be found.. 

Another way by Geometry and 


| fmewhar more exact. Of the Dia» 


meter ar the head, and bung, take the 
&fference, then ſay as 1 15to 7, fois 
the difference to a fourth ſum, which 
fourth ſum is to be added, to the leaſt 
of both the Diameters, viz, that at 
head, as 1n the former example 28.. 
30,and 21. 50 added 1s 39,80, whoſe 
balfis 19. go, and the difference 1s 0.. 
3.23 Or 320, then ſay,as I 15to 75 fois 
320 tO 2, 24) WhICk 25 24 if you take: 
with your Compaſles, out of your 
Sale of Inches, and addirto 18. 30, 
yon (hall fee it reach to 20 Inches 54 

E-3. _Paitsy 
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parts, and this 15 the true mein Dia. 
Meter, tO make it a perfect Cylinder. 
or 1t you add 2 Inches 24 to 18.30,it | 
makes It 20, 5.4 as before, 


PROBL, 3. 41 
Having the mean Diameter , ard the 
lergih of a Veſſel to find the content, | © 


Extend rhe Compaſſes from the 
Gage-point to the mean Diameter, | bc 
the ſame extent being rice repeated 
from the length, ſhall give the con- 


rent in galons and 100 patts, P 
Example, 
AST7. 15to 20, ſo is 25 to 34] q 
being twice repeated, 4c 
Aoain in a leſſer Veſſel. fr 
AST7. 15t0 16, fo is 23 to 20] £ 
being tivice repeated from 23. the 
{ame way as from 17. 15 £0 16. ; 
| 
[ 


PRODL 


ter, 


[95] 


P ROBL. 4. 


Pavinos the Diameter and content, t9 
find the length. 


Extend the Compaſſes from the Di- 
ameter to rhe Gage-point, the ſame 
extent twice repeated from the con- 
tent, (hal givethe length. 

As 38.to 17. 15) 10 15324 tO ar 
bout 66 twice repeated, 


PROBL. 5. 


Having the leagth and content, to find the 
Diameter of a Veſſel, 


Extend the Compaſſes to half the 
ditance, between the length and 
content, the ſame extent ſhall reach 
{rom the Gage-point tothe Diame- 


Divide the ſpace between 66, and 
324 10 two equal parts, the ſame ex- 
rent ſhall reachfrom 17, 15 to 38,the 
Diameter abovelaid. | 


E-4 PROBL.. 
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PROBL. 6. 


Maving meaſured a Vejſel according 
wine meaſure, to know what it bolts 
in Ale meaſure, wihout kyowing the 
Gage-pornt, 


As 273 1St0 231, ſoisthe contene 
in wine Gallens, to the content in 
Ale Gallans. Or the contrary,as 231 
Isto 273; ſo 1s the content tn Ale 
Gallons, to the content in wine Gal- 
lons. 

Example, 


A$S273. tO 231, ſo 1s I16. 4 te 
 93.76.,andas 231 to273: tos g8, 
| . 76,00 I16.4 KC. 


P ROBL. 7. 
Tomeaſure any veſſel a more eaſy way. 


There it yet a more eaſy way and 
forexatneſ(s no way infer1or ro any 
extant, and chat by raking the lengrn 


ntInches aud 10 parts, but the Dii- 
meters 


——_— E_ 


0. 
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meters at head and buns, with a line 
alled Oughtreds Gage line, ( and 
© be had ar [obs Browa's houſe in 
Dukes-Place Mathemarical-Inftru-+ 
ment-maker. ) the uſe of which is 
thus, take the Diameter ar the bung, - 
with thoſe diviſions on the line atore- 
aid, from that end where the divift- 
ons begin ro be numbred, And fer 
that down twice: and the Diame- 
ter of the inſide of the head ( for fo 
we under{iand all a long, ) and fet 
that down once, Inthis manner. - 

063 and then add them rogerher, as 
063 here you ſee, the length inIn-- 
051 ches iuppoſe to be ( 3o. 82.) 
177 Thirty and eighty rwo of a 
hundred : then ſay, As11Sto I, 775 


| ſois 30. 82 to 54.55 hundred parts of 


1 Gallon, being a little more than 


half a Gallon, which 1s 54 gallons: 


: the content of a high Countrey 
Hooſhed,whoſe meaſures were as be-- 
fore, = 


Ons 


: [98]; 

Fi 

One example mare by this kind of Gages 

ang. Suppoſe a great veſſel whoſe length 

2570. 50 Inches, and the Diameter 

at the bung 2 galloas 03 hundred 

© parts, ( for ſo they are properly called) | . 

© andthe Diamecer at the head T gallm 
I O parts, what ts the Content ? 


Set the two Dtameters down, 2/9} 
that at the bung twice, and that 2/03 | © 
atthe head once, andadd them 1110 
rogether thus. And thenſay D 5, 16 | ? 
AS I tO 5.16, {os 70.50, L70,50 
ro 363.78, the content ſoughr for, b 
That 1s 363 gallons 6 pints and a 
quarter, which 78 ſo to reduce do | / 
thus ſay on the linz, As 100 to %a,{o 
780 6, 25, whach 186 pints anua 
quarter, the traction ſought. 


Q, 


_ —  — 


Whar is ſaid here of Reduction 1s 
--neral in any otiief, as trom JF t0 
Go \ * a a s * 
x0, eirher ſhillings or Inches to 


zemths of a ſhilling!, or renths of a_ 
Footy 
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Foot, or Penc2 or Farthings,Ounces) 
PE |: Chauldrons, hundreds » either 
S weight or Tale, and the rule 1s thus: 
If 100 is 124. what ſhal 75 bez fa- 
1. | # 9 Pence or 9 Inches. 

If 1 00 be 1121,what ſhal 50 bep fa- 
c3: 56 pound. 

If 100 be 8 pints, what ſhall 25: 
be > fact 2 pints. 
'0; | Tioo be 48 f. what ſhal 3o be? fa- 
oz | «a 14.4that 18 34.2 f. 5 meer. 
ro | If 100 be 36 buſhels, whar ſhall 
75 | 24 be? facie 8 Bulhels ; and better, 

It 100 be 60min. what ſhall 50 
be> facit 3o minutes,or half an hour. 

If 100 b2 120, what ſhall 80be >: 
do | facit 96) of 112 of nailes, 
The like 1s for any kind of Redu- 
DB ©10N, 
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| 1 he uſe of the line of Numbers in One- a 
ſtrons that concern Military Orders, 


PROBL; x, 4 
Any Number of Souldiers being pro- 


pownded, to. order them into a $ guare 


Battle of Men. 


Find by the 12 Preblem of the- 
# ſecond Chapter, the Square root of 
{ the number given; tor ſo much as 
thar root ſhall be, ſo many Souldiers 
ought you toplace in Ranck, andſo 
many likewiſe in File, ro make a 
Square Bartle of men. 


= Examplre, 


Let it be required to order 625. 
Sonldiers, into a Square Battle of 
men; the Square root of rhat num-- 


ber is 25 ; wherefore you are to place 
| __ 


ac ai A we £ A XY lO 
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25 in Ranck, and as many in File, | 


for fractions 1n this praQticeare not 
conſiderable. For had there been bur 
but 3 leſs, there would have been bur 
24 inRanck and File, 


PROBE: 2. 


Any Number of Souldiers being pro- 
pounded, to order then into a double 
Battle of men : that u, which may 
bave twice as many in Ranck as File, 


Find our rhe Square root of half 
the number g1ven;for that root is the 
number of men ro be placed in file, &. 
tW1Ce as many to be placed in ranck, 
to make np a double Battle of men, 

Example, 's 

Let 1368 Souldiers, be.propound-. 

edtobe pur in that order :. Ifind by: 


' the 1:2 aforeſaid, thar 26, ec, 1s the 


Square root of 684 ( half the number 
propounded,) and therefore. con 


clude, that $52 ought to be in ranck, 
' and 26 in file,to order ſo many Soul- 


diers into a double Battle of men. 
P ROB. 
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PARUOE Le 3. 


Any number of Soulders being propoun- 
ded,to order them 1nto a quaaruple bat- 
atl of men ;, that is four times ſo many 
in Ranck, as File, 


Here the Square root of the fourth 
part of the number propounded, will 
ſhew the number to be placed in File, 
and four times ſo many are to be pla- 
ced in Ranck. 

So 2043 being dividedby 4the quo- 
tient 18 5124 whoſe root 1s 22 (6) and 
ſo many are tobe placed 1n File & 88 
10 Ranck, being foure times 22 &c.. 


.  PROEL, 


— 
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P ROB. 4, 


Any number of Souldiers being given,to- 
gether with their diſtances in Ranck 
and File, to order them into a Square 
Battail of ground, 


Extend the Compaſles from the di- 
ſtance 1n File tothe aiittance inRanck; 
this done , that extent applyed rhe 
ſame way trom the number of Sonl- 
cters propounded, will cauſe the 
movable point to tall upon a fourth 
number, whoie Square root 1s the 
number ot men to bee: placed in 
File; by which, it you divide the 
whole number of Soulaters, the quo- 
tient will ſhew thre number of men 
to be placed 1n Ranck, 

Example, 

2500 Mey are propounded to be.or- 
dered 11a Square batrail of ground, in 
{nch fort that their diltance 10 File | 
being ſeven Foot,and their diſtance 1n | 
Ranck three Footzthe ground where- | 
upon they Rand may be. a jult ſquare: | 
| To. | 
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to reſolve this queſtion, extend the 


Compaſles upon the line of numbers: 


downward from 7 to 3, ( then be- 
cauſe the fourth number to be found, 


will 1n all liklyhood confift of 4 fi. 
grey ) if you apply rhar extent the 


ame way, from 2500, 1n the ſecond 
part among the {malleit divitions, the 
movable point will tall upon the 
tourth number you look tor, whoſe 
Square root is the number of men to 
be placed in File, By which Square 
root it you divide the whole number 
ot Souldiers, you have the number of 
men to be placed in Rank. 
AS 7 to 3 ſo 2500 to 1072, whoſe 


biggeit ſquare root 1s 32,thenas 3218 


lO 1101s 2500,tO 78. 


FROBE.$. - 
Aity xumber.of $ ouldiers being propound- 


ed, to order them in ranck_ and file) 


according to the reaſon of any to 


umbers g1ven, 


This Problem is like the ao 
of 


—— 


"FN pp Kal A] mo Ls 1 bo þ anus | 
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for as the proportional number 2tven 
for the file, 1s ro that g1ven for the 
ranck, ſo 1sthe number of Souldiers 
to a fourth number, whoſe ſquare 
root 15 the number of men to be pla- 
ced 1n ranck, by which if you divide 
the whole, you may haye the number 
robe placed 1n file, 


E-cample. 


Soif 2500 Sovuldiers were to be 
martialled in ſuch order, thar rhe 
number of men to be placed in file, 
might bear ſuch proportion to the 
number of men to be placed in ranck; 
as 5 bears to 12) I ſay then, as 5 15to 
12;ſo1s 2500 to 6000; whoſe Square 
root is 77, thenas 77) 15 to.I, fo 15 
2500 to 32,&c. The number of men 


to be placed in file, 


CHAP. 
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CHAD IX; 
The uſe of the Line in Queſtions of 


Intereſt and Annnities, 


PROBL. 1. 
A ſum of money put out tolſe, and the 


Fntereſt forborn for a certain time, to 
know what it comes to at the end of 
that time, counting Intereſt up Inte- 


reft at any rate propounded, 


Take the diitance wich your Com- 
paſſes between 100, and the Increaſe 
of 100), for one Year,(which you muſt 
do very exactly) and repeat it ſo ma- 
ny times from the principal as it 1s 
forborn years, and the point of the 
Compaſies will itay on the Principal 


with the Interelt; and increaſe accot- 


ding to the rate propounded, 
Example, 

I defice to know how much 125 !. 
being forborne 6 year will be incree- 
| ſed, according to the rate of 6. per 
cent. 


[107] 
cent, reckoning Intereſt upon Intereſt, 
or Compound-Intereſt, 

Extend the Compaſſes from 1 00 to 
106 ; that extent being 6 rimes re- 
paated from I 254 ſhall reach to 177 /, 
the principal increaſed with the inte- 
reitat the term of 6 yearszatthe rate 
propounded, 

Bur if it were required for any num- 
ber of Moneths, then firſt find what 
100 is at one moneth, then ſay thus, 
If 100 give Io 5, at one moneth,what 
ſhall t25 be at 6x moneths end > facit 
75 5, And the work 15 thus : 

Firſt fay, If 100 give 10s. at one 
moneths end, What ſhall 125 > andic 


makes ;2s, 64d, they ſay, If one 


moneth require 12 5s. 6 4, What ſhall 


x moneths requicep facir 75 s, that 
5, three pornd fiiteen ſhillings, the 
taing required to be found. 


P ROBL, 


[108] 


P ROB LL: 3, 
A (um: of money being due at any time ty 
come} to find what it ts warth in ready 
money, 


This queſtion is onely the inverſe of 
the other ; for it you rake the ſpace 
berween 106 & 100, and turn it back 
from the ſum propoſed,as many times 
as there are years 11 the queitton, it 
{all fall onthe ſam required. 

Example. 

Take the diftance b=tween 106 and 
roo, and repar tt 6 times from 177 
and ic \vill at laſt fall on 1 25, the ſum 
fanghr. s 


PROBL. }. 

A yearly Rent, Penſion, or Annuity being 
forbarn for a certain term of years, 
find what the Arrears come to at any 
ratg proponnaded, 


Firſt,you muſt find the principal that 
ſhall anſiver to that Annuityzthen find 


co | 
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to what ſum the Principal would be 
womented at rhe rate and term of 
fears propounded; then if you ſub- 
frakt rhe Principal our of that ſum, 
the remainder 1s the Arrears requi- 
red. Example. 

A Rent, or Annuity, or Penſion of 
1opound the year, forborne for 15 
years, What will the arrears thereof 
come to at the rate of 6 per cent, Com- 
pound intereſt > 

The way firlt to find the principal 
that doth anſwer to 107. 1s thus: If 
6 pouud hath 100 for his principal, 
What ſhall tohavep facit 1660, 16 5, 
or1667. Bs. for the extent from 6 
to 10 will reach from 100 to 166--8, 
which 151664, 16, Then by the firſt 
| Problem of this Chapter, 1661. 16 s. 
forborn 15 year, wil come to 398 /, 
then ſubltract 166 /. 16 5. out of 298 
pound, and the remainder, viz. 931 
pound 4 ſhillings 1s the ſum of the 
arrears required, But note, 1n working 
this queſtion, your often turning, un- 
| kſs your firſt exrent be moſt preciſely 
| exact 


78 
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exact, you may commir a groſserror, 
co avoyd which, divide your number 
of turns into 23 3, or 4 patts, and. 
when you have turned over one patt, 
as here 5,forthree times 5 is 15open 
the Compaſſes from thence to the 
principal, and then rurn the other 
two turns, viz. 10--15, and this may 
avoyd much errour, or ar the leaf 
much mitigare it ; for in rhele que- 
{ttons the laroer the Line 1s, the bet- 
ter, 
P RKOBL. 4. 

A yearly Rext or Aannity being pro- 

Pounded, to find the worth 18 ready 


money. 


Firſt, find by the laſt what the arrears 
come to at the term propounded, and 
then what thoſe arrears are worth 1n 
ready money) and that ſhall be the va- 
lue of it in ready money, 

Example, 

What may a Leaſe of 101, per an, 

having 15 year to comet be worth un 


ready money 2 I find by the laſt Pre- 


blem 
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bem that the arrears of 10/, per ann, 
foiborne 15 year,is worth 231 /.,14 5. 


| And likewite I find by the ſecond 


Problem that 2311.4 5. 18 worth in 
ready money 96 /. 16s, and ſo much 
may a man 1ve tor a Leaſe of 10 /. per 
ann, tor fifteen yeer to come, at the 
rate of 6 /. per cent. | 

Butif it were not to begin preſent- 
ly, but ro ſtay a certain term longer, 
chen you mult add rhar time to the 
time of forbearance , as ſuppoſe thar 
after 5 years 1t were to begin, then 
you mult ſay, 231 /. 4 5. torborne 20 
years 18 worth in ready money, and it 
1572 pound 8 (ſhillings ; andthar (hal 
bz the value of the Leaſe required, 


P.ROBL., 
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PROB Bb. 5 


A ſum of money being propounded, to find 
what Annuity to continge any number 
of years, at any rate propounded, that 
ſum of money will purchaſe. 


Take any known annuity, and find 
the value of it in ready money; 
this being done, the proportion will 
be thus: As the value found out is to 
the annuity taken, ſo is the ſum pro- 
pounded to the annuiry required, 

Example. 

What annuity ro continue fifteen 
years will 8001. purchaſe, after che 
rate of 6 /. per cent. Here firſt I rake 
100, 
1t tO 
16 5. by the laſt Problem, then 1ſay-as 
96 1.8 5s. 1StO 10, ſo 1s 800 to 82-7) 
which is $2/.14 5. & ſo muchneer do 
I conclude will an annuity of 821. 
145, per ann, be worth for fifteen 
years, after the rate of 6 /, per cent 
viz, $00 l, 


The | 


The 4 
$0 44 


Che 


Iha 
that 


aid ann. for fifteen yeer, and find 
worth in ready money 96. jk 
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The application of the Line of Numbers 
to uſe 1n domeſtick, affairs, as in Coals, 
Cheeſe, Butter, and the like, 


Ihave added this Chapter, not for 
that 1 chink it abſolucely neceſlary, 


bur onely becauſe 1 would have tne 


 bſoluce applicableneſs of: the Rule 


oany thing)be hinted at ; forit may 
te the anſwer of ſome, Do you come 
wich a Rule to meaſure my commo- 
dries which are ſold by weight > 
fea ſo faras there is proportion, it 
concernes that, and any thing elſe, 
he Application of which I leave to 
be: induſtrious practitioner : onely 


{here give a hint, As much as to ſays 


ere 15a treaſure if you digg you may 
Ind, for ſome may be apt to think 
being a Carpenters-Rule, it is fit 
bur-for Carpenters uſe only : bur 
now, that in all meaſures which are .- 
uther lengths, Superficials or Solids, 


[* as ſome czll them Longametry, 


Panametry, and Solidametry ; ang 
EF In 


» $* 
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inall liquids, by weight or meaſure, 

and in all time, either by Yeares, | 
Moneths, Weeks, Dayes, Houres |: 
Minurts,and Seconds, and almott(I|] 


think I may ſay, ) inall things Num- 
ber is uſe, and in many things pro- 
portional numbers, why then may 
not this line pur in for a ſhare of uſe, 


ſeeing it 15 wholly compoſed of, and 
fitted for proportional numbers, and | 
of ſo eaſy an attainment, for any er-|( 


dinary Capacity, and chiefly inrend- 
edfor them that be ignorant of A- 
 yrithmerique, and have not time to 


earnthar noble {cience as ſome have? ]; 


Andfirlt for more conveniency ot 


Reduction, take rheſe Rules of or 


duction : 


R ples for Engliſh Money, 
Note that 4 Farthings , make 


penny ; 16 Farthings $ halt pence 


. or 4 pence, make a groat, 48 Fat- 


things, 24 half-p2nce, or 12 pence; 


make a ſhilling: 40 pence or 10 
groats;is 3 ſhilling 4 pence; 80 pen 


4 


1 


——_—R— 


of anhundred; 56 466. half an C, 84 
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10 groats, or 6 ſh. 8 pence, is a noble 
160 Pence, 40 groats, Or 13h, 4.4, 
$a mark; 30 ſhillings, 4 Crownes, 


| eromy or 2 Angels, 1s a pound 
ecling. 


R wles for Trey-weight, 


| Note that 24 - graines 15 & penny 
weight: 20 penny. Weights, Or. 34 
Carrots, 15 an ounce Troy : 12 0un=- 


ces is a pound: 25 116, a quarter: of. a 
{hundred, 5o /:b half a hnnderd: 75 


1.3 quarters of a hundred; 8100 {6. 
6an hundred weight Troy. . 
Roles for Aver-du-pors weight, 


Note that 20 gorains,make a Scrnple: 


1; Scruples, 18a Dram: 8 Drams, 


15an Ounce: 16 Ounces, is a Pound, 
$8Pound, a Stone: 28 /b, a quarter 


16, 3 Quarters of ani C, and 112 (6. 


0r 14 Stone, or 4 quarters of a C 
{1s an hundred weight: 5 Cy 1s a 


Hogſhead weight: 195 C; 1sa Fother 
ofLead; and 20 C, is a Tun weight, 


F #::: and 
7 


C116] 
and note that /, fGienifies a Poundin 
money : and /ib, fignifies a Pound in 
weight, either Troy, or Averdupois, 


Rees for Concave Dry meaſure, [ 


Note that 2 pints is a quart, 2 
quarts a pottle, or a quarter of a 

tk: 8 pints 4 quarts, 2 pottles is 
one Gallon,or halt a peck, 2 Gallons, 
Isa peck: 2 pecks make halfe a Bu- 
fhel : 4 pecks, or 56 1b, make a Bu- 
ſhel : 2 Buſhels,is a Strike: 2 Strikes 
a Coomb.,or half quarter ; 2 Coombs 
4 Striks, or 8 Buſhels make a quar- 
rers Or a Seame : 10 quattersz or 80 
Buſhels make a Laft. 


R yles for Coneave Wet -meaſure, 


3 3 


Note, that 2 pints 15 a quart : 
quarts a pottle ; '2 pottles 4 quarts 
er 8 pints make a Gallon: 9 Gab 
lons make a Firkin, or half a Kilder- 


Kilderkio, or a Rundlert: 36 Gal- 


kin: 18 Gallons make 2 Firkins, 2 Þ Fo 


lons 


| 


| 


i, 
ſons is 2 Kilderkins , or a Bartel; 
42 Gallons make a Terce,63 Gallons 
or 35 Rundlerts make a Hoglhead, 84 - 
Gallons, or 2 Terces, make a Terci- 
on, or Punchion : 126 Gallons, 1s 3 
Terces, two Hogſheads, one Pipe; or 
But, A Tun 1s 252 Gallons 14 Rund- 
kets, 7 Barrels,6 Terces,4 Hogſheads, 
; Punchions, 2 Pipes, or Buts, Note 
that in {weet Oyle 236 Gallons make 
aTun;burt of Whale Oyl 252 gocst 
the Tun, | 

* Water Meaſure,  *: © 

Note that 5 pecks is a Buſhel, 3 

Buſhels a Sack; 4 = Buſhels a Flat; 13 

Sacks, 4 Flars, or 36 Buſhels, make a 
Chaldron of Coales, 


_ : Rules for Long meaſure: fy 


Note that 3 Barley cornes make an 
Inch: 2 5 Inches make a Naile: 4 
Nailes or 9 Inches make a quarter of 
aYard, T2 Inches make a' Foot: 3 
Foot, 4 quartets, 16 Nails, or $6 Tn- 
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ckes, make a Yard. 45 Inches or 


quarters of a Yard make an-Ell, 5 a 
Foot 1s a Pace,s Feet,-or 2 Yards isa || 


Fathom, 5 5 Yards, or 16 = Feet, is 2 
Pole, Rod, or Perch. 160 Perch in 


length, and one in breadth, or $0 | 


Perch 1n length, and 2 in breadth, or 
4 1D breadth, and 40 in length, make 
an Acre, 

220 Yards, or 40 pole, isa Fur- 


long : 1760 Yards, 320 Poles, or 8 |: 


Furlongs11s an Engliſh Mile; 3 Miles 
1s a League,2o Leagues or 60 miles is 
a Degree, 18 ordinary account, and 
every mile a Minute, 


Rules for Motion, and Time, in Aﬀtre- 
nomy and Navigation, _ 


Note that a Minute contain 66 
SHconds, and 60 Minutes 1s one De- 
erce: and 30 Degrees is one fign; 
2 fignes,or 60 Degrees is a Sextile *, 
g ſignes, or 90 Degr. is a quadrant 
or quartile Q : 4 fignes, of 120 De- 
erces, a Trine A : 6 lignes, or 180 
Degr, is one oppoſition & or Semi- 


circle: 


» 


HI Ig 
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crcley12 S19ns,or 360 Degr.is aCon- 
junion & : and the Suns Annual, or 
Moons monethly motion, Note al- 
ſo, every hour of time hath in mo- 
non 15 Degrees. Anda minute of 
time, hath 15 minuites of motion, 
ind one Degree of motion, 1s 4 mi-, 
nutes of rime. 

Norte further, that every hour of 
time, hath 60 minures, therefore 45 
153 quarters 30 is half, 15 is a quar- 
ter of an hour; 24 houres a day na- 
rural; 7 dayes a week; 365 dayes 
and about 6 houres; is a yeare. Hence 
it followes, that Z of a Degree in the 
heavens, 15 5 Leagues onthe earth, or 
15 minurts of motion above, 13 x mi- 
puce of time below, therefore a De- 
Sree, Or 60 minutes of motion, 15 4 
minures of r ime as before isſaid, 
All theſe rules, I ſhall exprefſe 
more larely, and in ſhorter termes, 
by theſe tollowing Tables, 


F4 Equation 
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A —— I ——_ nn oo - wen, 


Equation for Motion, 


S1g118. Deer. Minutes. Seconds 
Note that the 


I 2 Signes is 3 I2-360-21600-129600 
One $1gne 1s -I--3 @---1800-108000 
One Degr. is —— 1-—60—3600 


—_@ 


- 


Equation for Time, 


Mon. Week, Day. Hour. Minute, 
One 7ear-13-52-365-8760-525960 


Month hath 1=-4--28—67 140320 
Week 'hath-—1—7J—168=1 0080 
Day natural 
Hour hath =— m=-—_— 60 


e Minute IS — _-s.__ 


- — —w——— — —— _ ———_——_—_—_—_— 


Equations 


I —-24—1446 


| 
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Equati on for Long-meaſure.. 


—_—— 


KO ——_—_————— 
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Mile.Furl.Perch. Yards, Feet, Tncbegs.. 

Leag 324.960 597 1515840 L9g0o08a 
Mie- 1--8-340-1760- 5280--63360 
Furlong- 1-- 40--230---660---7920 
Perch, Rod, Pole to=nngi-- a1 6L=—=] 98 


fAcrecontains of FE ” 
Square maſs 160-380-2640-31608 


apt 5m. 2 = 40-22. 0----& 60-——7020 
is inJ bredth — 4 —22- — 66-—-792 


I Reoa, 


or ; of an 
acre 15 inbred. 1-- 55 -265« --=192 


4O— m—_—_ 
———— Le oe erent - 


len, 


One Elie Engliſh is —_— c-4; 
One Yard 15 mean emo 3 nn} G 
Oe Foot 1s 
One Inch is 1 Inch 3 grains, 


Fs 


Equation: 
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tis. 
ey 


Fquation of Liquid-meaſurt, 


Gallons, Pottl. Duart, Pints, 

 Tunof fwcet Oyl 236-472--944-1888 
T wn of Wine 5--25 3-504 -1008-2016 
Butt or Pipe © --126-252- -504-1008 

\ Ternan of wine 15-24-168- - 336--672 
Hog shead is —- 63-126- -252--504 
A Barrel p | 


Beer , or 2>15- 36---72- -144--288 
runlets of wi: 


ERR? aca; 
one Kunulet & 4 


Barrel of Ale is -32---64--128-- 256 
Kilderkyn of Ale-16---32--- 64-- 128 
Firkinof Beer 15—-9---18---3 6---- 72 


Firkyu of Als is na- on} 0---3 y Tenn 64 


Equation 


—_—_—— 


| 
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Equation of ſmall dry meaſure, and 


| then of great meaſure. 


Peck. Gal. Pottl. Du, Pi. 
Buſhel of water -m.1s-5--10--20-40-80 
By bel of land-me. 15-4---8--16-3 2-64. 
One Peck is cnn=——_—_—z —4—8-16 
One Gallon 15 ——— —1 —23--4--8 
One Pottle 15 =nn— w——__ 4 
One Quart [5 enemy + en = — 2 


Laſt Weig.Chal. Qu.Buſh. Peck. Pints 


"jc 15-1-2- 23-10-80-3 20-51 2G 


One Wergh 1s -1-- 15- -5-40-16 0-2 560 
 Chaldron of coals -1--4-36-144-2098 


Quarter of wheat 15---1--8-= 32---513 


One Buſhel 15 — mnwnn——a—_ ; —4-—-64. 
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Equation for Troy-weight, 


Lib. Ounce, Dp. Carrots, Grains. 
C.,y100-1200-24000-28800.576000 
5 C 1550--600-12000-14400,288000 
:C152 5 - 3 00--6000- -7 200-144000 
C4 #5 127-150 -3OQO- -3600=--7 2000 
Pound -X=-1 2— 240= -288—— 5760 


OlinCe moms 50S 24 —— 480 


One Peiny weight i "Þ md CEL TP 
One Carrot Troy 15 =mnn—— ate 
Oe Grain {5mm Ce Ee  —S 


— — 


Equation of Money. 


Mark. 4n.Neb.Cro.Sh.Groat. Pence. Fay, 
Pound St.-1 = 3==3=4=2 0-60-240-960 | 
Mark #—1--13-2- 23 135 40-160-640 if} 
An Angel » »5=1- Ts" 30-120-480 i 
A Noble is ——--1- 15-6:- 20- -80-320 
A Crown iSman——_—_ -- 5==1I 5- -60-240 
A Shilling is —=-—1---3- -12- - 48 
A Graat'ss m—— ___—_— - --4- 16 
A Penny t | —— m—-L----4 


Tomes 


[126] 


The uſe of which, ( to come to 
our intended purpoſe, ) may be thus, 
there you ſee how many farthings, 
pence; groats, ſhillings, and the like 
1S 11 one,or any nſual peece of coyne, 
alſo how many ounces, Scruples, in 
any kind of weight ; and the like for 
meaſure, both Liquid and Dry, and 
alſointime: now it you would know 
how many there ſhall be,in any great- 
| er number thin one: then ſay by the 
Rule ( or line of nnmbers ) chus, If 


48 Farthings, be one ſhilling, how 


| many ſhillings 1s 144 Farthings, fars 
3 ſhillings, for the extenc from 43,to 
I , Will reach trom 1445 to 3. and 
the contrary. Again if a mark anda 


half be one pound, how many. 


pound is 12 mark : the extent from 
; I-50, tor, ſhall reach from 2,cos8. 
| for reaſon mult help you notto call 
| it 80 pound: again if 3 Nobles be ons 
pound, what 1s 312 Nobles? facit 104 
pound. the extent from 3 tO 1 wall 
reach from 31310104, 


Further, 
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Further, 1f a Chaldron of coales 
colt 36 ſhillings, whar ſhall 5 a Chal- 
dron colt > facit 18, ( but more tothe 
matter ) if 36 Buſhel colt 3o fp. what 
ſhal 5 Buſhels colt > facre 4.16. that is 
byreduction 45,24, neer the marter;or 
penny, 3 Farthings, 5 Farthing, and 
better : or on the contrary ; If one 
Buſhel coſt 8 pence, then what coſt 
362 facit 288 pence; which b-ing 
brought to ſhillings; 1s juit 24, which 
you may do thus : If x2 pence be onz 
ſhilling, how many ſhall 288 be? facir 
24. forthe extent from 22 to I, ſhall 
reach the ſame way from 288 to 24. 
as before : rhe like may be applyed ro 
toall the re:t of the rules ot weight, 
and meaſure ; of which take in fine, 
ſome examples in ſhort, and theic 
anſwers, 

If 14 Stone be one C, what is 91 
Stone > facit 65 C. 

If one ounce be 8 Drams, how ma- 
ny Drams in 9 Ounces; facit 72, the 
Extent from 1 to 8 reacherth from g 


t072, 
x 
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If one Buſhel of water meaſure be 
5 Pecks, how many Pecks is 16 Bu- 
{hels>fac:t 80 Pecks. 

It one Barrel hold 283 pimts, how 


much will a Fickin hold > chis being 


the fourth part of a Barrel,work thus, 
if r give 288 what 25 2 f.cit 72, the 
anſiver ſought. 
- Ifone week be 7 dayes, hoy many 
days is 39 weeks ? as 1 isStO7,ſois 39 
wy 273. So many dayes in 39 weeks, 
It 160 perch be one acre, hoy ma- 
Ny acre 1s 395P -rch> facit 2.492zthat 
1s NCCr 2.5 acres. 

It 8 Furlongs make on2 mile, how 
much is 60 Furlong > fact 7 5 mile ; 
for the extent from 1 to 8, gives from 
60tO 7.50, 


CHAP, | 


tia. 


| 


[129] 


_—_ 


Cunay, X, 


To meaſure any Superficies, or Solid b 
Inches only, ( or by Foot-weaſure : 
without the help of the line, by Multin 
plication of the two ſides, 


PROBL. tft. 


Poſtibly that this little Book mz» 
meet with ſome that 1s wel skilled 1 
Arithmetique, and being much uſe 
to that way, are loth to be wean. 
from chat way, being ſo artificial ar 
exact,yet though they can multiply? 
divide very well, yet perhaps the: 
kno not this way, to ſave their di- 
viſion and yet to take inill the frafti. 
ons rogethers as if of one denomina - 
tion : I ſhall begin firſt with Foor- 
meaſure being the more eaſie, and ! 
ſuppoſe my Two-Foor Rule to be di- 
vided into 200 parts and figured with 
10, 20, 3@, 40. 50. 60, 70. 80, 90, 
100, Andthen ſo again to 200, aS1n 


þ 4 the 
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che 3 Chap. and then the work is one- 
ly thus: ſer. down the meaſure of one 
fide of the Square, or oblong thus, as 
for example, 7. 25, and g. $8, and 
multiply them as if they were whole 
numbers, and from the produR cur off 
4 figures, and you have the content in 
Feet, and 10000 parts of a Foot, or 
Yard, Ell, Perch, or whatſoever el(: 
it be, Note the examples following, 
7 25 12 - 29 
9 88 
58 OO 

580 © 

6525 
7116300 


24 58 

t60 3 
T1OGI 
- 1320 


242}3588__ 


19 740 


For any kind of flat Superficies, | 


this is Sufficient inftruion to him 
char hath read the firſt part; bur if it 
be Timber, or Stone, you muſt thus 
find the Baſe, and then another 
work will giv- you thz other fide, 3s 
in Chapter 5 problem 2, 


P RQ BL. 


| 


| 
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PROBL. 2. 
To multiply Feet, Inches, and $ parts of 
an Inch together without ReduFtion, 


and ſo to meaſure,Superficial (and So- 
lid ) meaſure, | 


Firft,mulriply all che whole Feer, 
then all the Feet and Inches, acroſs, 
and right on, then the parts by the 
Feet, andalſo the Inches, and parts 
croſs and right on then add them to- 
gether, & you ſhal have the anſwer 1n 
ker,long Inches,(thar 15,10 moore of 
a Foot long; & an Inch broad ) {quare 
Inches, and 3 parts of a Square[nch, 
a5 for example, 

Let a peece of Board be given to 


| be meaſured that is 3. 3. 54.6, three 


Foot, three Inches, and 5 eights,one 
Way, & 2.3.4 the other way. Iſerthe i 
numbers down in this Manner,3.3.5. MK 
& then righc on, firſt asthe line [2.3.4 
inthe Scheme from 2 to 3 leads. | 
I ay thus,3 times 2 is 6) ſer 6 right. 
under 2, and 43 as inthe example; - 
| c 


[4525 
rhe left page : for 6 Foot, as is cleer, 
if you conſider the Scheme over the 
example, v:z. the Squaresnoted with 
F. then for the next I ſay croſs-wiſe, 
2 times 3 15 6 viz, long Inches, a: 
you may perceive, by the 2 long 


Squares, marked with gL. and 6L: |' 


which 6, I pur in the next place to 
the r1ght hand, as in the exampke; 
then for the next; viz, 3 times 3, is 
9, ( Crof{-wile, as the itroak from 3 
eo 3 ſhewes,) which g is alſo g long - 
Inches , as the Scheme ſheweth, and. 
muſt be pur under 6, in the ſecond 
place toward the right hand, in the 
Scheme it is expreſt, by the 3 lone 
Squares, marked with Lg. Then laſt-_ 
ly for the Inches, 3 times 3 1s 94 g0- 
ing tight up, as the (trokz from the 7. 
threes lead you; bur nore, this 9 mul: 
be ſer in the nxt place to the right 
hand, becauſe they are but g Square 
Inches, but had the produc been a- | 


—C 


bove 12, you mult have ſubltrated 


the x25. out, and ſer them in the long | 
Inches place, and the remainder ; 


where | 


£133] 2: 
where this 9 now flanderh, : an 
this 9 1s expreſt in the Scheme, by 
the lictle Square 1n the corner markt 
with(D 9g.) 


| Then now for the Fractions, or 
$ parts of an Inch, firſt ſay, croſ- 
wiſe as the longeſt prick line 
doth lead you toz 3 times 4 15 12, 


| for which 12, you muſt ſet down 


1, 6, that is I long Inch, and 6 


[Square Inches, the reaſon is, a 


peece 8 half quarters of an Inch 
broad, and 12 Inches long, is a 


[long Inch, or the twelfth -part of 


a Square Foot, andif 8 be 12 
Square Inches, then 4 muſt needs 
be 6 Square Inches : therefore, in 


{ſtead of 12, I ſeedewn 1. 6. as 
| you may ſet in the example, and 
[the leaſt long Square of theDt- 


agram, or Scheme, Then do like- 
wie for the other long Square, 


whuch 


\. 
YR 
which is alſo multiplyed acroſs, ag 
two times 5 1s 10, that is, as I ſaid 
before, 1. 3 as the Example and 
Scheme make manifeſt, conlideri 
what I laſt ſaid, and it is marked by 


the 2,00. But if this or the other | 
| hadcome toa greater number, you | 


mult have ſubtracted 8 as oft as you 
could, and f:t down the remainder 
in the place of Square Inches and the 
number of 8 in the plice of Lone 
Inches, as here you ſee. 

Th:n for the two ſhorter Long 
Squares next the corner, ſay croſwile 
again, Three rimes 5 1s 15, thatis 


1.7» becauſe eight Half-quarters/an | 


Inch long do make one Square Inch, 
as.well as eight Halt-quarrers a Foot 
long made one Long Inch: Therefore 
I ſet 1 inthe place of Square-Inches, 
and 7 inthe next flace to the right 
hand, and it is expreſſed in the Du- 
gram by the ſmall Long-Square, and 
marked warh * 1.7. 

Then again for the other little 
Long Square > ſay croſwiſe, as the 


ſhorts. | 
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ſhorter prick line leads you, Three 
times 41s 12,that1s 1,4; and doby 
this as the laſt: Ir is noted inthe 
Scheme by 1--14. | | 

Then laltly for 5 times 4 as the 
ſhore prick line ſhewerh you, is 20: 
' out of which 20 take the 8 /, and ſer 
them down in the laſt place, andthe 
4 remaining you may either neglect, 
(or ſer ir down a place further ) for 
you cannot ſee it on the Rule, there- 
fore, I thus advile,it it beunder 4 neg- 
|e& 1t quite; but it above increaſe the 


| next a figure more, if 4 thenir is a 


half, and{o may be added, tor note, 
64 of theſe parts make dur one ſquare 
Inch; of which parrs, the little Square 
inthe right hind lower corner of the 
Scheme 15 201,for w®* I ſer down 2- 4) 
that 1s rwo Half-quartets,and 4 of 64. 
which 1s the laft work, as you may 

ſee by the Scheme and Example, 
Now to add them rogether ſay thus, 
415 4 Which I pur furtheſt ro the 
noht hand, as it were uſeleſs, becauſe 
not to be expreſt; then 4 7 2 are 13 
from 


* 
* " +1039 > ——_———_— __—_—__ IE - - 9mm as og Ine > Du 
-— - _ _ > <> = 5 + 4 -- ® PTY — E - _ EC & nu—_— oY - C _ E 
— — + &= CAS Axa nt 5 LIES —— IS - — "PRIDCI” DUTT 2 - 
Fs. "Ton VASS 4. 54 es I ee __ : - : preg 
I —SEIN- 5: == TEES AE TEE YA : = 
> —— - OCONEE " p Ya by - Lack OS FI L- "a>; p . M4 
eons; +... a Ee REI 7 IN we -_ — SI —_— o- 
» b M = " I 


nm 


[136] 
trom which take 8 and for it carry 1 
en to the next placezor as many times 
I as you find 8, and ſet down the re- 
mainder, which here is 5, then 1 1 
Carried, and 13619. 1s 21, fron |— 
which Itake 12, and ſet down g, be- 
Cauſe 12 Square Inches, 1s one lone * 
Inch: then 1 I carried, ( or more, rh 
had there been more 12 5s.) and |” 
I169 1s I8, from which take 12, as L 
before,there remains 6:that is,6 long | 74 
Inches,& ſo had there been more x 2 5, fe 
ſo many you muſt carry tothe next 
place, becauſe I 2 long Inches is one | .! 
Foor, laſtly 1 I carried, and 6 is 7 | 
Foor, ſo that the work (ſtands thus, PO 


p WOO 
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and ſo for any other meaſure Superhi- {11201 
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An Appendix. 


——__ 


Cuan:::-. 


The Deſcription and uſe of a particu- 
lar Sun-Dial made for the Lati- 
tude of 51. 30. Northor the like 
for any other Latitude, | 


t Firſt, rhe Dyal it felt is in form 
of a Quadrant, Sextance, or Circle, 
cording as you pleaſe. 

2, There 1s a ſtring firted, to hang 
he Horizontal line of the Dyal, Ho- 


1zontally or parallel tothe horizon. 
}, There 1s the Center, hole , 
mherein to ſtick a pin ſtraw, bent; or 


tare to give a ſhaddow, 


Secondly , for the lines deline- 
ted on the Dyal, the firſt I ſhall take 
wtice of is the Horizontal line, and 
£15 a long freight line drawn per- 
pendiculac 
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pendicular tothe ſtring, and cutsthe 
Center jult in the middeſt, 

2. You have next the Verge or qua 
Limb, ( be it quadrant, Sextance, or 
Cccle) the go Degrees of a quadrant, 
or but 60 of g041t it be bur a Sextance, | 41 
or of a round form, being ſufficient Ihe 1 
for this Latitude: and the figures] ef; 
on that line 1s 10,20,30,40,50,60, |exp 
70.86. 90, bly 

3. Next to that (toward rhe Cen- [the 
rer, and concentrick or paralell tothe] yea 
former Circle of degrees) you havea| y;z 
line of quadrat, or ſhadows or it it}jo, 
be larg you may have both quadrat, &] Cir 
ſhadows, and the figures, on the qua-[| cre: 
drat are, 10.20,30.40.50. & then back |of | 
againto 1.10 orin larg quadrants the [ro 
50, is calleda too and 10.20,and 20, 
40. Oc. 

Bur the line of ſhadows, is figu-| 

. Ted with 12.11,10.9.8.7.6.5.4.3.2$mo 
in the middle againlt 50, and then 1, 
2.3.00 12, back again; the firlt pat] 
of which is called the righr ſhab] &c 
dow: the other is called contra 
ſhadows, 4 


£1 
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4. Next to that you have two more 
lines, (concentrick to the former 1n 
quadrants,& Sextances ; Bur 1n round 
dyalls, they are bur as it were Ccon- 
centrickal ) on which are divided a 
Kalender of moneths & dayes; it t1ey 


{be large, but in thoſe of ordinary big- 
| neſs, 1s but every fifthand tenth cay 


expreſled : & fingle days are reaſona- 
bly underſtood, of which tivo Circles 
the uppermolt containes that halt 


|year in which the days be increaſing) 
{viz from the 10, of December ro rhe 


10, or 11, of June; and the lowermolt 
Circle containes the other halt, de- 
creating or ſhortning. And at the end 
of every moneth rhere is a long 
froke, being the laſt day of rhar 
moneth, and then by that, inthe next 


moneth, you have rhe firſt letter ( or 


{more letters, ) ot the name of that 
gmonerh,ſo that all che letters in theſe 


twolinesare: I, F, M, A, M. I. I. A. 


$,O.,N.D for January, February , 


Tc, 
5. Next to the Kalender; you have 
G 2 25 
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25 concentrick Circles, it they are 
lines of declination, or but 19 it they 
be lines or the Suns riſing, and every 
5 ofthem.:t they be declinations, or 
every fourrn 1t they be lines of riſing, 
1s expreit and diſtinguiſhed with 
pricks ; tor evety 5 and tenth Degree 
of declination, or for every whole, 
and half hour of Suns rifing ; as the 
figures ſet ro them, at th2 end ofthem 
( next the Horizontal line ) ſheyy, 
if they be of Suns rifing being 4.5, 
6. or the contrary end if they be lines 
of delination,noted with 10,20, will 
ſhe ; the uppermoſt of which 25, or 
19 lines, repreſents the &/£ quinettial : 
and the lowelt the two Troprques of 
Cancer, and Capricorn, 


6. Thoſe lines which deſcend ; 
downwaras ſloping from the e/Aqwm- | 
moitial ( or nppermolt concentric, 
Circle, ) to tne Troprque ( or lowet-.] 
mo!? Circular line,) towards rhe | 


right h»nd are the Summer houre 
linzs : and are 9g in number, when 


they are only whole hounres, by in 
arge 


En IIS 


| 


[141] 

lrge Dyals there may be put halfs, & 
cuarters, and then there are. 8 prickt 
hour linessfor 12 beivg the lait needs 
nm pricks for diſtiytion. And rhey 
are figured above the e/£qu1208al 
with 6.7.8.9.10+11.12;and under the 
Tropiques with 8,7. 6.5.4. 3. 2.1.12. 
for the ſame line hath rwo figures 
012.4 Q 437 & 5536&635& 7,4& dy 
2&9,2&10z1&1I1,T12& I2. That 
is, the ſame line that 1s for 4 in the 
morning, 1s for 8 at night, and the 
like is both for winter and ſummer, 
the reaſon 1s, look how high the Sun 
5at 7 1n the morning, ſo high 1s1t at 
5 inthe afrer-noon, and the like. 

7. Thoſe lines rhat deſcend from 


| the «/£qu1zofial roward the lefthand 
| are the winter houres,and are figured 
| above as before, but below with 12. 
if 1. 4. 3, for inthe ſhort dayes, the Sun 
{| fers before 4, and in lars Dyals, there 
| ace hilts, and quarters! alfo, and 


diltinguiſhed as before, bur of whole 
houces at the. Tropiques there is bur 
4 bur at the e/£qusottral there be 6z 

G3 and 
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end a point repreſenting the hour of 

8. And laflly, inthe ſpace roome 
beyond the e/Equizottiil, you have 
{et a p2rperual Almanack,whereby,if 
you knoiy the day of the monerh, you 
may find the day of the week; and the 
COnmrary. 

Alſoin ſome Almanacks, you have 
rhe Dominical lecrer, Leap-year, and 
EpaQt, to find the Moons age, the 
largeſt and uppermolt of which rancks 
of tioures, are the 12 moneths, the 
next 5 are the 31 days of the moneth, 
and the reſt, it any be, ar2 according 


to their names: thus much tor de- 


ſcription. 
One thing more I think convent- 


entto hints to make ic ſerve for all ; 


faſhions of Dyals of this kind, and il 
is this; ſome Dyals of this kind) 
have the Kalender of moneths and 


dayes on the back-lide, in 1, 2» 0. 


4 Circles and lines of the Suns declt- 
nation, riſing, true place, and am- 


plicude and the 11ght aſcenion ; an 
the 
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of Jthe uſe 15 only thus, Lay a thred on 

the day of the moneth and che Cen- 

e {ter, and 1t cuts or ſheweth all the 0- 

'e Jther in their reſpeive lines. It being 

if Jſoeafi2.& alſo not to our preſent pur- 

u [poſe , I (hall not give any example, 

K [hut come to the uſes of rhe foreſide, 

which are ſufficient for the hour of 
< | the day, the thing promiſed, 


d == 

2 

> Cuar Ik 

6 The uſe of the Dyal. 


= | PROBL. 1. 
How to bold the Dyal in time of Obſer- 


vation, 


Hang the ſtring of the Dyal over 
your thumb,on yourlefr hand,(oryou 
may hold it between your thumb,and 
J the middle of your fore finger) and 
ttrerch your 4 fingers (treight out,and 
| ktrhe Dial hang ar liberty, juſt 
| { fouching rhe palm of your hand;thac 
| GC 4. IL 
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1T May be ſteady, then turn your 
whole body about, till rhe edge of | 
the Dyal ( or your fingers ends ) be 
zult agatnit che Sun : then ſhall you 
ſee the {hadow of any thing ſtuck in | 
che Center, thouvh never ſo ſhort, to 
reach quice through rhe Dyal, and 
then it 1s held right. 

P ROB. 2. To find the Suns Altitude, 
Stick a pin ( the ſmaller the berrer ) 
inthe Center, and hold it up as be- 
fore, and the ſhadow will ſhew onthe 
limb the Suns Altitude required. 

Exam.At8 of the clock on the 11 of 
Jzze1n the morning, I would know 
rhe Suns Altitude; Ihotd ic up as 
before, and I find it to be 36. 46) that 
15 36 Degrees and 46 minutes, each 
Degree being 60 minutes as in the 
Tables of reduction. PROBL. 3. 


To find the perpendicular height of any | 
thing by its jhadow;by the line of ſhadows, | 


Hold up the Dyal by chechred as, 
before, and look on what diviſion of 
the line ſhadows, the ſhadow of the | 
Pins cuts, that 1s the true height or 

| lerorh 
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knech of the ſhadow, by which to 
Jet the height of any p2rpendicular 
thing, orthe very topot any lexning 
thing > that cauſeth the ſhadowy, 
Ex.Onthe ſame 11 of Fare at necr 9 
a Clock 1n the morning, I hold up my 
Dyal, and I find the ſhadow to fall 
Juit on 1, on the line of ſh1dows, or 
45 on the Degrees, therefore I ſay 
thar the height of the obj2&, that 
cauſeth the ſhadow, and the ſhadow 
are both of one lenerh: bur if ir had 
fallen on 2, ( that 1s to ſay, of right 
ſhadow ) then'the objec 15, bur Ealf 
the length of the ſhadow meaſuring. 
upon a level ground, from the end ot 
the ſhadow, to r1ght vnder the object 
that canſerh rhe ſhadow : - if it falls 
on 3, the ſhadow is 3 times as long as 
the thing is, and ſo to 12to 12 rimes 
longer: and the ſtrokes beryyeen note 
one "renths 2 tenths, 3 tenths, &c. 
more, bur if it falts beyond x, on con- 
trary ſhadow, rh2n the ſhadow 1s 
ſhorter accordingly, as will appear 
Yeſy plain wiuhalitle Fern. | 
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P ROBL. 4. 


The z[e of the QOunarat, 


To uſe the Quad:cat, you mult hare 

a hole inthe other end of the hori- 

zoncal line, and alſo ſome where in 

the Dyal, ſquare ( from the Center) 

tothe horizontal line ; alſo you mutt 

havea thred and plummer, then the 

uſe 15 thus; Stick a pinn in the Center, 

and thereon hang the plummet, rhen 
put a pin 11 the other hole, that is 
perpendicular to the horizonral line, 
and jult over the Center; and hold up 
theDiaal in your right hand,and make 
the firing to play cvenly by the Su- 
perficies of the Dyal, when you ſee 
the ob. right ag.nlt borh the pins; 
then obſerve what ttroke 1s cut by 
the thred on the line of quadrat; ( of 
ſhaddows for that may be uſed ſo 
allo, ) for if you co backyards or for- 
wards till you make the rhred to fall 
on I 5 1n the ſhadows, or on 501n 
che quadrat then is the height of the 
houſe, Steeple, or Tree or the like) 
equal 


aiees 
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eqral to rhe diliance, between you 
and it, adding the height of your eye 
co it, Bur 1f 1t had fallenon 25 of the 
quagrar, or 2 on the ſhadows, then 
the diitance had been twice as much 
as the height, ( 1t right ſhadow ) bur 
for contrary ſhadow, rhe contrary. 
] ſhall {ay no more to this, only give 
you a caution, thar 1f you look trom 
the height of any place downwards, 


then you mulſt-put that pin next the 


Center to your eye, and looke down- 


wards ro your object, and then the 


ide which before was right ſhadowy, 
will become contrary ſhadow, and 
the contrary, Norte one thing further, 
that 1f your inltrument bea Sextance, 


ora Circle, and you cannot have all. 


the quadrat, as ona quadrant : . you 


- | may then move the pin tothe hole ar. 
7 the other end, of the horizontal line :. 
and you ſhall ſee that defeX ro be. 


ſvpplyed. Norte laſtlyzthat by heights, 
we ſpeak only of perpendicular or 
upright heights; and in diſtances, 
only of leyels, or horizontals. 
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P KOBL. 6. 
How to find unacceſſable heights by the 
quadrate at two Obſervations, 

It rhe place which is to be mea{ur- 
ed cannot be approached unto, then 
work thus, to tind both height and 
dittance, firlt make choice of a place 
where looking up I find the thred to 


on 50 inthe quadrat,then the diſtance | 


will be equal ro the heighr. Then 
make a mark at that Station, and go 
direatly backward in a right line, 
with the former diſtance : and make 
choice of a ſecond Station, where the 
thred may fall on 25 parts cf right 
ſhadow, then this ſecond Station is 
double to the height, andalſo to the 
diſtance, departed from rhe firſt Stati- 
on: and the halt therefore is the 
height, and firſt diltance, Bur rf it be 


fo you cannot come to take ſuch a | 
height as 50 and 25, then take as | 


you may) as ſuppoſe one be at 25and 
che other at 20, and ſuppoſe ths 
height robe 100, I find that, As 25 
the parts Cut, are to 50 the fide ofthe 


qQuadraty 
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quadrat;{o 15100 the tuppoſed heighr, 
unto 200 the diftance. And as 20 the 
ſecond Station, to 50 the (ide of the 
quadrat; ſo 1s Too the ſuppoſed 
height,unto 250the {ſecond dittance ; 
wherefore the difference berween the 
Stations ſhould ſeem to be 50, then it 
in meaſuring you find it tobe either 
more or lefle, then this proportion 
doth hold as from the ſuppoſed diffe- 
rence, to the meaſured difference, fo | 
from the ſuppoſed height, to the true | 
height, & from the ſuppoſed diſtance, 
co the true ſuppoſed diſtance. 

And now fuppole the difference 
berween the tivo Stations were found 
tobe 3o, by meaſuring, Then as 50 
the ſuppoſed difference, to 30 the 
trne difference, ſo is 100 the ſuppoſed 
heighr, ro 60 the true height ; And 
208 the {ſuppoſed diſtance, to 12@ the 
true; and 250 at the ſecond Stations 
unto 150 the diſtance ; the like rea- 
ſon holdech;in all other examples of 
this kind, and if an index with fights 
were fitred to the Center, it might 
ſerre for all other horizontal -diftan- 


- Cz by che ſme reaſon, PROBL. 
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The Uſe of the Alianack. 


PROBL,7. 


Having the Day of the week. to find the 
Day of the Moneth for ever, 


Firtt find what day of the Week the 
fictt of January is on; which is thus 
done : Firlt find the Dominical Let- 
rer for the laſt Leap-year, fer down 
in the Almanack : the next letter 1s 
for the next year following and ſoril 
youco ne to the year you look tor : 
An note every Leap-year hath two 
Dominical l-trters, viz. the next be- 
fore it, till the 24 of February, and 
that over it for the remainder of the 
year: Having found it, reckon from 
(A) either backwards or forwards, 


( alwayes callinz(A) Sunday) you |} 
ſhall find whar day is the firlt of Ja- * 


#HAY). 
Example, 


For the year 1656 (F) 1s the Do- | 


minical 


5x 


—_— 
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minical letter ; therefore ſay (A) 
Sunday, ( G ) Monday, (F) Tuet- 
days and rhat 1s the fitlt of Jazzary ; 
and then make ule of char thus : On 
the fir{t Tueſday in the beginning of 
Februar, I would know the day of the 
Moneth > Among the Moneths look 
for I2, which 1s tor February, recko- 
nivg from March, ( which is always 
the tirtt Moneth ) and right under 1 2 
you have 5, for the fifth day, being 
the brit Tueſday in Febraary, and 12 
19; 26 for the other Tueſdayes in Fe- 
bruary:Bur now for the other Months 
after March, you mult ſay Wedne\- 
day, the reaſon 1s, becaute February 
hath 29 dayes,and the Leap-year rwo 
Dominical Letters, viz, F & E; then 
reckon from E to A, andir falls on 
Wedneſday, which uſe thus in the 
year 1656) and all other Leap-years: 


| As, 1n the beginning of Azgsſt on 


Thuriday, what day of the moneth 1s 
Ir> Auguſt is the fixth Moneth, look 
for 6 amons the Moneths, and right 
under it you have 6, which 1s Wed- 

neſdays 
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neſday, therefore 7 is Thurſday, and 
che firlit Thurſday in A»gut, But 
now for 1657, I "# chat Thurſday is 
the firlt of 74nxary; ſaying thus, (A) 
Sunday, (B) Saturday , (C) Friday, 
(D) Thurſday : And ſo it is all the 
year long , in all the Moneths; for 


having found the mon:th , all the | 


dayes right under are Thnrſdayes, 
and then reckon onwards, or back- 
wards for any other of the Week- 
dayes, and you have your defire, for 
any year palt, preſent, or to come, 


PROBL. 8. 


To find the Epatt, and by that the Moms 
age any day of the Moneth, 


On the Leap-year you have it ſet | 


down inthe Almanack for the nexc 
year; add 11. and you have your de- 
fire. And for the next year add 11 to 
thatz8& ſo to the next lep-year : Burit 
by ſo adding it exce:d 30, then 
take way 30, and the remain as the 


EpaQ, 


Haying. 
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Having the Epa&t,adde to it the day 
of the Moneth, and the number of 
the Moneth from March alſo, ( in- 
cluding both the Monerths ) & if they 
come nor to 3o, that 1s the Moons 
age; bur it rth:y exceed 3o, and rhe 
Moneth have 31 dayes, then ſnbſtract 


' 30,and the remain 1s the age, brt if 


the Monerth have but 3o dayes, then 
ſubſtra& bur 29, and the remainder is 
the age of che Moon required, 


Example, 


In july, 1656. onthe 20 day the 


Epactis 14. then 14. 20 & 5 added, 
15 39, from which take 30, reſt 9g 
dayes old on the 20 of July, 1656. 


the Moons age ſought for. 


PROBL. 
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PROBL. 9g. 
To find the hour of the aay, 


Having found the day of che month 
by the Almanack, you mult find the 
mark, or the ſpace between two 
marks 1n the Kalender, repreſenting 
that day ; which ds thus : 

Look tor the firlt letrer, or name 
of the moneth in the Kalender, ac- 
cording to rhe time of the year,then 
reckon from thence to the day you 
are in, either by 5, 10,155 20,2530, 
311t the parts are ſo divided, as in 
ſmall Intruments they cannot well 
b2 more ; bur 1t you have ſfingl: days, 
every fifth and tenth is known from 
the relt by a lonoer itroke , and the 
laſt day by the longeſt firoke : Well, 


having found the day, or the place {| 


b2tween rio (trokes repreſenting It 
lay a thred from the center over that 
day, (or for want of a thred, (tick a 
pin inthe center, and cauſe the ſha- 
dow to fall upon the day ) andrthen 

| obſerve 
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ob'erve on which, or between which 
of the 25 or 19 lines the thred cuts 
the 12 of clock line, for on that line 
mult you look for the hourall that 
day: Before I come to example, I 
ſhall hint a plain word of the reaſon 
ot this, which I find ſome to marvel 
at ; The hour of the day in this, and 
in molt Inftrumental-Dials, 1s given 
by rhe Suns height; now all men 
know the Sun 1s not ſo high in Win- 
rer as 1n Summer,therefore the Sum- 
mer hour lines will nor ſerve the 
Winter; andalſoall men know they 
lengthen by degrees gradually.there- 
fore the Winter and Summer 12, 
and conſequently the reit of. the 
hour lines run floping upwards and 
downwards, as the dayes lengthen or 
ſhorren, This being premiſed and 
conlidered, an ealier Dial ( all things 


1 conlidered) cannot be had. Now for 
_ an Example or two : 


Having found out the parallel of 
D-clinarion, ( for ſo is it called) if 


there be 25 lines, ( or of the Suns ri- 
fing 
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ſng, 1f tnere be bur 19) you may ex 
fily know it by the name at the end of 
1t, or by being a prick line, or the 
Next to, or the 2 next toa prick line, 
&e. hang or hold the Dial up, as was 
cavghrt 1n the Problem, and you ſhall 
have the exact hour of the day,among 
the Summer or Winter hours, accor- 
ding tothe time of the year. Example, 
On the 2 et Avg.1656.11lookfor (A) 
in the lower end of the moneths, be- 
cauſe the dayes ſhorten, and laying a 
Rring ( or cauſing a ſhadow to all ) 
from the center upon the 2 of Anguft, 
which ( if it hatch not a particular 
ſtroke for it) 18 a lictle beyond the 
long (troke by the (A) and toward 
the (S), and I obſerve the thredto 
cut upon the line of Decltnation,cal- 
led 15, andalſo it is a prick line, (in 


one of 25 lines { bur almolt midway | 


berween the firlt,beyond a prick line) * 


& may be called che line of the Suns 
riſing, at 4. & 41 min.) then hold 


up my Dial, and findart 8 a clockthe , 
ſhadow to croſs rhe 8 of clock line; ? 


juſt 


__—_——— — 


_ 
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Jul in the prick line, at the ſame 1n- 
fant, the Suns altirude is 30, 15,and 
the quadrat 1s 29, and the line of ſha- 
dows 15 1, & 7 tenths, (that is the ſha- 
dow of a yard {or any thing) held 
uprighr, 1s the length of the yard, and 
7 tenths more of anorher length or 
yard ) and note; that at 4 a clock the 
ſame day the ſhadow will fall inthe 
ſame place exactly, as was hinted be- 
fore; for equal hours trom 12. the 
Sun hath the like alricude arall rimes 
ofthe year ; and if it 1s morning, the 
he1gar increaſes ; it afrernoon,then ir 
decreaſerh,and two obſervations will 
retolve the queſtion. 

Firlt, for the moneths of Jane and 
Decems, where the days are cloſe toge- 
ther;the reaſon 1s, becauſe the days at 


that time lengthen or ſhorten but a 


litie ; ſo mult rheir ſpaces be on the 


q 1oc:rument; if you ſhould mils 3 or 4. 


days there,it makes no ſenhble error, 
take as neer as youcan, & it ſufficeth. 
Aiilo note the hours of 118& 12 ate 


Y "<<: roperher, therefore you mult be 


- 


F'o tuch che more cautious in obſer- 


ving 


"OY 
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v1109 to hold the Dial well, andto 
look jult on, or between the parallel 
of declination or riting, andat 12 of 
the clock you may look in the Kalen- 
der forthe day of the moneth, for jult 
on thac day will the ſhadow be at 12 
of the clock. and ſhort of it (increa- 
!1ng) betore,(bur decreaſing) after 12, 

Note alſo onthe 10 of March,and 
I 3 of September, you mult obſerve in 


the upper line; bur on the 11 of Jax, | 
& 11 of December on the lowelt line, 


as the rules rehearſed make manifeſt, 

Lafily, if you meet with a Dial that 
hath the Kalender ot Months on the 
backſide, then it 1s but laying a thred 
over the day, and on the line of De- 
clination, the thred cuts the corre- 
ſpondent number of Declination, as 


"IT 


before; alſo the riſing,and true place, | 


and amplitude, as 1 hinted before: | 
Then having the number,look for rhe | 
line on the other fide that ſhall have | 


the ſame number, and proceed as be- 
fore. Thus much ſhall ſuffice for the 
Dial particular for one latitude. 


T, 
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Cuas. ME, 


The deſcription of a Univerſal Dial, 
for all Latitudes, from © to 66, 
30. of North or South Latitude, 


1 Firſt rhe Dyal it ſelf is an ob- 


e 4 long, made of Box, Braſle, or Silver, 


or the like , and ar the fhorreſt fide it 
{ hath rwo fights, either of it ſelf, or 
ficted into ir: parallel to one of the 
ſhorteſt ſides. 

2 It hath a Bracheolum ( with a 
thred, bead, and plummet faſtened to 
it:) rhatis 3 peeces of Braſsſo fitted 
together,that being pin d on the m1d- 
| dle, will reach to any of the linzs of 


: | Latitude, and it may be cur away 


after the work is on, to a very comely 


| Form, or left Square, as fhall belt 


pleaſe the Fancy. 

3 Thirdly tor the lines, on the 
Dial;conſider firſt rhe center on the - 
ol 
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of Clock line, where the tangents of 
Latitude begin, and paſs on to 66,30, 
being ftraight parallel lines, drawn 
croſs the oblong to every (ingle De- 


| * gree of Latitude : and you have them | 


numbered with 10.20.30.40.50,60, 
65:at both ends of theſe lines, 

4. Then you have from the Cen- 
ter aforeſaid, long freight ſloping 
lines, drawn to every 5 or 10 Degr, 
of the {ignes, & on that end next the 
ſights, on the middle line, you have 
Y and =, from thence toward the letr 
hand, you have Io, 20. & and Mt: and 
then onwards the ſame way [iUull, 10, 
20, Fand MN: then 1o, 20S, onthe 
other fide, to the right hand you have 
Io. 20, XandMWM: and 1o. 209 &?: 
and 10, 20,W. Inall 12 ſignes, 

5. Alſo adjoined to them, you 


have a Kalendar of moneths and | 
dayes, that knowing the day of the. 
moneth, you hayethe fhign anſ[ering ; 


thereto. 
6. You have the ſame Stonesas Was 


aboye pourtrayed on the r:ghr _ 
an 
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2nd 5 and10 parts reciprocal to the 

former fignes and parts on the top. 

7. You have the hour lines, para- 
ſel to the length of the oblong, and 
pumbred with 12.1.2.3.4.5.6.7-5.9. 
10.11.12, onthe upper end of chem : 
and with 12.11,10.9.8.7.6.5.4+:3.2.I. 
12, at the lower end, 

8, Abour the 2 ſides oppoſite to- 
the right upper corner, you have De. 
orees of Altitude, and Declination 
To find the Latirude, the uſe of which 
followeth, with as much brevity, and 
plainneſs as may be, 

PROB. 1. 
To find the Latitude, 

Having the Suns Declination, and hu 
wr Os Altitude, to find the Lati- 
tade, 

When the Sun 1s juſt on the Meri- 


[dan, obſerve his Altitude, and ſer it 


down : then find his Declination for 


{that day,and conſider whether it be 


North or South, fer if it be North: 
Declination, you muſt ſubſtra@ ir 
from it ; if South you muſt adde it to 

5 the 
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the Meridian Alritude tound, and the 
Sum) or remainder, ſhall be the com- 
plement of the Latitude foughr for, 
Example. 

I am on the firit of Auguſt, in 1 
place where the Noon Alricude is 50, 
che Suns Declination the ſame day is 
I 5. 18, North,which taken our of 50, 
there remains 34. 42,whoſe comple- 
ment to 9O 1s 55. 18, the Latitude 
{oushr. 

The Degrees have the (igns added 


rorhem;ſo that when you haye the/| 


Suns place by the help of the K- 
lendar above, look for rhe like Suns 
place in the Degrees, and jult againſt 
it you have his Declination: and 


when you have the Latirude by this, ] 


or any other meanes, you may find 
che hour of the day in this nanner, 
PROBL 2, 
To find the Hour of the day. 

Having the day of the Monech, by 
the help of che Almanack as. before; 
Find the ſame day in the Kalendar of 
Moneths and dayes, and right againl: 


it 


| 
| 


w3 
*S48#" - 
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you have the Suns place in Ihe Z-- 
dack,or 12 ſigns: then bring the end 
of the Bracheols:m to the ſame fign, 
or part of the ſign, 1n your reſpective 
Latitude, and bring the Bead on the 
tiring, tothe ſame fhgn and Degree, 
among rhe ſigns on the right tide , 
thenis ir refified for Obſervation; 
then hold it up, till you ſee the Sun- 
beams pierce through both holes of 
the Gghrs, the rhred playing eafily by 


the {1de, the {ſame rrme the Bead will 


fall opon the houre of che day, if it 


bethe fore-noon reckon among the 
fore-noon hours, bur if 1t be atter- 
noon, among the afrer-noon houres, 
for the ſame as was 9 in the morning, 
153 in che after-noon & ſo of therelt. 

On the 10 of April, in the Lari- 
tude of 51. 30, at 8 a Clock, 1 would 
ind rhe hour of the day by this 1n- 
ſrament. Firſt, I look for the renta 
of April, in the Kalendar, and righc 
againlt it I ind &, that 1s, the Sun 1s 
thenentring &, chen Iccome down'in 
that line, till I come tothe Laricude 


H 2 of 


bs 
f 
4 
1 
1 
ol 
t 
[2 
1 
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of5r, 39: and there I ſer the hole, 


In the end of rhe Bracheo/um, where 
the thred is faſtened ; rhen that being 
fixed there, Ibrins the Bead on the 
ſtring;to the ſame f1gn 5, on the right 
hand; and then it is re&ified for 
that day and Laricude : then hold it 
up as betore, and you ſhall find the 
Bead,to fall on the line called 4 & 8, 
thatis 8 in the morning, and 4 1n the 
after-noop, As betore ſaid. 
PROBE, 3. 

To find the time,of the Suns rife, or 

Setting. 

Rectine the inſtrument as before, 
and make the (tring lie parallel ro 
the hour-lines and the bead will ſhew 


you the time of the Suns riſing) rec- | 


koning inthe Morning hours, and his 
ſetting, reckoning 1n the aiter-noon 
hours; and by them you may have the 
leneth of the day and night; forit you 
reckon backward to 12 at night, you 
havethe length of the night;the other 
way giyes you the length of the day; 
being doubled, 


Example, 


24% Cee ts. 
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Example, \ 
On the 10 of April, the Index or 


| Bracheolum rectified, and the Bead 


ſer right,and the ring drawn ſtraight 
and parallel to the houres, the Bead 
f:1ls on 5 for the Suns rifing,and 7 for 
his ſetting : then from 7 to 12 at 


' nightis 5 hours, which doubled 1s 


: 10 hours, the lengrh of the night; and 


| from 5 to 12 at noon. 1s 7,which dou- 


bled is 14 hours, rhe length of the 


day, 
Cnan.Ti1V; 
The Deſcription and ſe of the 
NOCTUHRNAL. 


There are two plates in the Nocuur- 
nal;or more commonly 1t 1s one plate 
of braſs on the backlide of another 
Initrument ; tor the one hath onely 
24 hours , and each houre is divided 
10to quarters, or more Parts, as the 
largeneſs of the plate will admir, This 
Nocturnal hath the houre divided in- 
to 12 parts, that 1s, into 5 minntes 


a peece, and when the Notturnal is 
added 
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added to another inſtrument, theſe 
_ hours and parts are ſet on that, and 
this 15 one part of it, 

The other part of it 1s a Rundle, 
Or round plate of Brats, on which is 
deſcribed, firſt and next the Edoe, 
365 divifions, repreſenting the dayes 
of the year, every moneth having the 


name, at the beginning of it, or the | 


firſt letter of the name, v:z. I. F. M, 


A. M.I.I. A.S. O.N. D.and a longer 
ſtroke, ar the laſt day, than any of the 
reſt ; and figures at the tenth, and 
twentieth day,for the more ready fin- 
ding of 1t : next within.you have the 
360 Degrees of a Circle, to find the 
right aſcenſion of any ttar, and num- 
bered with 10.20.30.40,50, £0 360, 
beginning ar the tenth of March, and 
proceeding onwards as aforeſaid, 

3. Then you have a Sc2!z of De- 
clinations, nutored both wayes) 
from :7e Equatorzand Pole, viz, 10. 
ind 80,20, 8 70. 30. & 60, 40. & 50. 
50. & 40, by which you may findthe 
Declination, or diſtance from the pole 


of any (tar, 4 You 
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| 4. You have 5 Conſtellations of 
| ! thoſe Stars next the North Pole, and 
the reſt of the Stars of other conſtel- 
| | lations,as come within that compals. 

\ | The names of which conſtellations 
\ | ares the great Beare, the little Beare, 
| | Cephus, Caftiopeia and the Dragon, 
and part of Perſeus, and Auriga. 

|. 5. You havea ſtring lying crofle. 
| the Diameter, from 12 to 12, for a 
Meridian. The uſes follow in order. 

Bur for their ſakes that may be 
willing to know more Stars, than arc 
{ here ſer down, Ihave provided a larg- 
er plare, all the nored Stars, from the 
No:th Pole co the eZ quinettial;whoſle 
uſe is the ſame withthis, therefore 
I ſhall ſpexk no more as to the uſe of 
thar than this: only there 1s more. 
variety, and it 1sa great help tothe. 
knowing of the Stars,tor which caule . 
it was by me chiefly compoſed. 

Firſt rhen for the uſe,the moſt hard 
and difficulr thing is to know the. 
Stars one from another : The beſt 
mean3 to knoy which, next to a Tu- - 'F 

H 4. ror, |! 
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tor, 15 to Compare them you do knoy | ſtat» 


1n the Rundle with them in the hea- 
. Vens, and then one with another, 
3s thus: 

In a nignt when the Stars may be 
{2en, and it 1s belt for to learn when 
rhere 1s not ſo many Stars ſeen, ( as 
| there 1s1nſome cleer troity nights ) 
tor then onely thoſe 1n the NoCturnal 


part of the heavens, and you ſhall 
iec 7 fair Stars ſtanding.as you ſee the 
7 1n the ereat Bear. beginning ar the 
:21l of the Bear ; & the two latt being 
bright Stars; irom which two,if you 
conceive a linz to be drawn, it will 
Curt the Pole-ſtar, and when you find 
the Pole-ſtar, and them rwo, they 
will help youro findall che reſt with 
diligent obſervation. 

Another way to find the Notth- 
ſtar, is to hang a plummet on the 
Center, and make ir play on the de- 
oree of the latitude of the place, and 
then lift it up toward the North patt 
of the heavens , till you ſee a _ 

{tar, 


! ore 
.0 
that 


ſee b 
reſt 
me 
Cor 
of ( 


| iris 
w1ll be ſeen: Look toward the North 


; 
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- | far, ſo bright; as one of the 7 inthe 
. ! oreatBear,tor that 1s the Polttar, Nor? 
| that it 18 nor the veryPole,asyon may 
ſee by the Nettarnal,bur it is the nea- 
reſt the Pole; this being known, and 
the great Bear, which almoſt every 
Countrey-man knows, by the name 
of Charls-wanve; with help of the 
| tring lying acroſs, you may ſtratght- 
| way look Eaſt or Weſt, North or 
South, or between, for any of the 
Stars {et down 1n the Nocturnal, for 
| the [tringyou muſt concetve to lye 
North and South alwayes : By theſe 
or the ike means you may: come to 
know all the Stars in the Noctnrnal. 
And if you attain to know them,with 
rhe help of the other paper, you may 
know alin the half-Hemiſphere;chat 
ts between the Pole & EquinoRial. 
Secondly, to find when any ſtar | 
comes to the Meridian, The M:ri> F# 
dian is a line or arch of a Circle, con- 
ceived to be drawn through ( or ra- 
ther by the ſtar in rhe rail of the lictle 
Bear, which is ) the Pole Star, right 
| OYSr- 


. 
"oo — — 
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over your head; and to make you 
underſtand this the better, Hang a 
line with a weight at the end of it, 
out of a window that looks to. the 
North, a good way from the houſe, 
Or ON a tree,or corner of a houle ,and 
chengoto & fro till you ſee thelinz 
cut by the North-ltar, how much & 
on. which ({:de the Nocturnal will 
ſhew you, & that line then is the me- 
Tidian-lin2; &then what (tar ſoever 
1s under the line & the North-ltar, 
or Pole, ( for when you uſe the {tars 
of Caſſtepeia, the Rat 1s the true Pole, 
as by che Meridian-line on the No- 
E&urnal you may plainly ſee) thac ſtar 
Tay 15 exaRly on the Meridian,be it 
above or below the Pole; for ſoit be 
inthat direct line wich the Pole, it 


matters not, ſo you have rhe houres 


divided round abour ; but you may 
be able in a lictle prattice to gueſs 
without the Plumb-line, yer it will 
marvellouſly reCtifie your judgment; 
till you be more ready at ic, The'e 
two being known, all the reſt is very 

exhie as may be, 3,The 


A —_— 
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3.The day of the Moneth being gi- || 
' ven, anda Star on the Meridian, to - [$ 
find the hour of the nigh, | 
Suppoſe on the 1 of. Anuguſt,] ſee by || 
the means betoreſaid, the Star in the þ 
tip of rhe grear Bears rail, ro be in |þ 
the meridian, then bring that Star, 
juſt under the ſtring, and look for the 
1 of Auguſt, and right againlt 1, you - | 
| have 4 a Clock, and 8 minutes in the . '} 
morning. Another example, 
Suppoſe on the ſame night; the ſtar + | 
inthe noſe of rhe Beare, were inthe : 
meridian, then bring that Star un-- * 
der the {trivg. &the 1.of Ang, will: | 
ſhew 10. 37 » that 1s 37 minures. paſt 
10at night : the like 1s for any other. . ; 
4. To find the right aſcenſion of a . 
Star, bring the Star under the chred, } 
and the thred ſhewerh his right aſcen- - 
fon inthe degrees, ſo you will find 
the riehe aſcention oi rhe Star: in the : K 
oreat Bearstaile to be 203, 4 
5. To find the declinarion of a'Star, + 
bring the Star under rhe line,. then 
prick a pin through the Kring __ . if 
JUL t | 


4; 
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juſt in the middelt of the Star, they | 
keep the pin there; and bring the 
Scale of declination, right under the 
tine, and pin: and the pins point 
ſhewerh you his declination, or diſt- 
ance trom the Pole ; by theſe two 
laſt, you may add any Star, whoſ: 
right aſcenſion, and declination you 
know ; and {o put 1nall, as may bz 
{ceninthis compaſle, at any time or 
by the right aſcenſion only ( being 
ſufhcient tor this purpoſe, to wit the 
honr of the night) you may add the 
Buls eye,little Dog,7 Stars,Orion,or 
any other chiet principal fixed ſtar : & 
make uſe of itzto find the hour of the 
night withal.6.the day of che month, 
and hour being given, to knoiy what 
{tar 1s on or neer the meridian, Set the 
day of the monerh to the hour of the 
night; and the ſtars thar are under the 
{tring.are all onthe meridian: and if 
there be none juſt you fhall ſee what . 
halt, or 3, or 4 part, beween 2 1s on 
the-meridian, and this 1s an excellent 
way, to help you to know the ſtars. 
: FINIS. 
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TAnIndex or Table of | 


the things or Problems : || 
contained in this Book, [ 
: Cuar: Lt 
The Deſcription of the plain Carpenters- 
Rule. Pa9.2.3.4. 
The uſe of the Board-meaſure, 5-6oTe 
The uſe of the T able of Board-meaſure,s 


| The uſe of the Timber-meaſure and 


Table. 9.10 


1 | The uſe of the Table of the under meaſure 


both for Timber and Board, II, 


The Table of Undermeaſure, I-23. 
The Deſcription of the Line of Num- 

bers, I4.15. 
The manner of reading the Line of | 

Numbers. | I6.:*1 
The Numeration of whole Numbers on 

the Line, 7.18.19. 
Nnmeration of Fraſtions thereon 20. 
Some Obſervations therein, 21,22, 

C HAPs. Hs 


To two Numbers given to find a Third, 
foxrth, 


The Table. 
F m_ F ifth and Sixth ere, G eome- 

_ trically proportional, 23,24,25,76, 
Multiplication on the LE of / ag 
bers. : 27.28, 
Drviſiea os the line of Numbers, » 9.30, 
To 3 numbers;to find a fourth givenzor the 
Rule of 3 dirett and reverſe.z1.32.33, 
Four Queſtions & their Auſwers.34.35 


To three Numbers gives to find a fourth 


171 a Duplicated and Triplicated pro- | 


partion. 3J6.37+38439. 
Betwixt two Numbers given to find a 
mean Arihmetic.lly proportional, 40, 
Tofind amean Muſically propertional.41. 
To find one or qwo means Geometrically 


proportional betwixt two Numbers.4%, 


To find the Square root of a Number. 
4 3.44» 


To find the Cubique root of a Number, 


44:45. 


A T able of Square and Cabe-roots, 47s« 


CnAav, III, 
The uſe of the Line of Numbers in S#- 


perficial or Board-meaſure ; and the 
convenience of Decimal meaſure, 48:49 


The Breadth of an oblong Superficies g1- 


Hen 


To 


Hl, 


The Table. 


ven 14 Foot-meaſure, to find how much 
wr length makes a Foot, 1.50, 
The Breaath g1ven 1n Inches to find how 
much in Length make: a Foot, 6, 52, 
The Length and Breadth given in Foot- 
meaſure to find the content, 2, 50, 
The Length and Breadth groen in In- 
ches to find the content in 1nches, and 


Feet. Pl0.3.4, PagY.yl. 


| Having the Breadth in Inches, and the 


Length in Feet, or Feet and Inches, to 
fiad the content, Pro.5.Pag.s5 2. 
The Length and Breadth of an oblong 
being given) to fmd the ſide of a Square 
equal to it, in Area or quantity.7, 53, 
Tomake a Square equal to a ( ircle by 
having the Diameter.pro.8.pag.s5 3. 
To do it by having the Circumference, 


pr0.6. pag.54. -| 


Having the Diameter to find the Cir- 
camference and the contrary.pro.10, 


I1.P49.54, 
To find the ſide of the inſcribed Square 


by the Circumference and Diame- 


Having the Circunference or Diameter, 


TH 


L 
iter, I2zF 3, 595+, 1; 


The Table. 


ts find the content and the contrary by 


the conteut to find either, pro, 4, 


L5.16.17.Pa9.56.57. 
By the content of a Circle to find the 


ſide of a Square equal toit, 198, 57, 


To find the content of a Circle two wayes 
Aruhmeucally, pro.19.pag.57,58. 
To meaſure a Circle, Semicircle ; Oua- 


drant,Sextance orOttance or any part | 


that proceeds to the Center of the ſup- 
poſed Circle, 20, 58, 
How to meaſure a Trianole, 21, 59, 
To meaſure a Rhombus aud Rhomboi- 
des, 22. 59: 

To meaſure a Trapezium 23, 60. 
To meaſure a many ſided fignre or an 
regular Polygon. 24.609, 
To meaſure a many ſided regular (figure 
or) Polygon, 25.61, 
How to reduce Feet into yards or ether 
parts. 26, 61462, 
CHAP. IV. 

The uſe of the line of Numbers in mea« 
furing of Land by Perches, and Acres. 
Pro.1. 63. 

Having theBr4 tha nd Length of av 


oblong, 


J |} 


The Table. 
oblong, gives in Perches to find the 


content in Perches, | OWE - > 
The Length and Breadth given 1n Per- 
ches to find the content 1s Square acres, 
2.03. 

The Length and Breadth in Chains to 
find the content 1n Acres, 3. 64. 


The like for A Triangle. 4) & » 6 4:65. 


Having the content in one kind of perch 


to find it 1n anotther kind, 6, 65. 
Having the Plot of a Field with the con- 
tent in Acres to find the length of the 
Scale by which it was plotted, 7. 66. 
Having the Length of the oblong to find 
the Breadth that makes an Acre, 
S. 67. 

A neceſſary Table for menſuration of 
Superficial meaſure and the uſe there- 
of, 8, 68569) 70. 

Cun4ir V. 

The uſe of the Line of Numbers in mea- 
ſuring of Solid meaſure\ſuch as Timber, 
Stone or ſuch like Solid bodies, JI. 
ef peece of Timber being to be mea- 
ſured, and not juſt Square; how to 


| findthe fide of the Square that ſh all 


Make 
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The Table. 


make ut Square, or be equal to it, 1,71, |Hav 


Hawving the ſide of the Square equal to 


the Baſe of a Solid in Foot-meaſure, | 


to find how much in Length, gogs 19 
make a Foot Solid, RE 8 

Having the Breadth, and Depth grven in 
Foot-meaſure to find how mach makes 
a Foot without Squaring, 'P 


| 72, 
Having the ſide of the Square and length | 


grven in Fort-meaſure to find the con- 
tent in Fovt-meaſure . 4. 73 
Having the Length, Breadth, and 
Depth, of a Solid grven 1n Foot-mea- 
ſere, to find the content in Feet (without 


Squaring. ) £93. 
T he ſame again by Inches and Feet and 
Inche:. 74. 


Having the ſid: of the Square, given w 
Iaches to find what Length makes 4 
Foot. 6. 74 

Having the Breadth, and Depth grven 
in Inches, to find how much makes 4 
Fort without Squaring. JT. J5« 

Having the [ide of the Square and the 
Length in Inches to find the content 
Feet, 8, 76. 

| Having 


o 
z 


A) 
C6 


The Tabie. 

| Having the ſide of the Square in Inches, 
and the Length in Feet, to find the 
content in Feet,and parts ( or Foot- 
meaſure ) for ſo indeed it is but have- 
mg Foot-meaſure on your Rule.by the 
Inches, you may ſoone reduce ut to In- 
ches. . 76. 
Having Length, Breadth. and Depth, 3 142 

Inches to find the content in Inches, 
IO. 77. 
Having 4s before to find the content 18 
Feet, and parts, I1.77 
Having the Breadth and Nenth of A S9= 
lid grven in Inches, and the Lengthi FT 
Feet, to find the content. +78. 


Cuavy. VI. 
The uſe sf the line of Numbers in mea- 


it uring of. Cylinders, ( 45 round Tan 
ber Pillars and | ip HMaſts are.) 79. 
| T he Diameter being given 1y Foot-mea- 
ſure to find bow much makes a Foot. 

Fe 79s 

The Circumference being given to find 
the Length of a Foot Solid, 2. 79+ 
Having the Diameter and Length g:ven 


in F ant--aenjure to find the comtent. 


3. $0, m—_ | 


” vV% 
Twuw 
: 


The Table. 


Having the Circumference & I.cngth ;; | 
. Foot-meaſure to find the content, 4, %, 
The ſame again in Inches, $i: How 
TheDiameter of a Cylinder groen ts In. How 
ches, t3 ſindihe Length of a Foot So- 

 lidm luhes, "3 The 
The Circumference gtver in Taches to G 
find the Length of 4 Foot Solid in 1g- To fi 
cnes. 6. $1, [ſoft 
The Diameter and Length given im In- (Haz 
ches;to fizd the content in 1uches,7.82, | © 
The Circumference and Length m In- Hat 
cnes, to find the content in Inches, 8.82, t 
The Diameter 14 Inches and Length is [Hart 
Feet, to find the context in Feet, 9. $3. | £4 
The Circumference 19 T::ches and Length Har 
'. un Feet 19 find the content in Feet,10.83 | 7 
| To meaſure rough Trmber when the Ano 
forrth part of the ſtring that girts it Som 
about, 7s accounted the ſide of the | 
Square, 84, [The 
" The Diameter prvea in Inches and the | © 
Length in Feet, to find the content, Tor 
| 11. $4, or 
The Crrcamference given in Tuches and 70 ; 
the Length in Fees to fmad tre Goole 

'T, 


4 £ 


The Table. 


; mn the aboveſaids meaſure, I'2, 35, 
'How to meaſure Taper Timber, 13. 85. 
How to meaſure a Cone or Spire,14. 86, 
* [Howto meaſure aG lobe or Sphear.15.87, 


Cuavy, VII. 
The uſe of the Line of Numbers 11 
Gaging of Veſſels, 89. 


To find the Gage-point. X..90.9T; 
To find the equated Diameter, 2. 92. 
Having the EquatedDiam: , & Length 
of a veſſel to find the content 3. 94. 


the Length of a veſſel. 4.. 95. 
Having Length and content to find the 
Diameter, $o' 905, 
Having the content in Wine-Gallons to 
reduce them to Ale-Gallouws, 6. 96. 
Another & more eaſy way of Gag: 7.97. 
Some thing of Reduttion. 98,99, 
Cuavy. VIII. 


ith uſe of the Line in Queſtrons that 


concern Military Orders. 100, 
To make a Square Battle of men. 1,100. 
To make a diuble Battle of men, 2.101. 
To make a qradruple Battle of men that 
# 4 times 4s many in Ranck, as 11 


- 
T_T; 


Having the Diameter and content to find 


File, 


bw 


ga ; 


The Table, 


File, - IR I02, 


J 
The Number of men and their diſtance in | 
Ranck_ and Fule, to order them in a | 


Square Battle of Ground, 4.10;, 
Any Number of Souldiers given to or- 
der them in Ranch and File accord- 
ing to the reaſon of any two Num- 


ers, S. I04, 
Cuas. TIX. 

The uſe of the Line in Queſtions of In- 

tereſt and Anmutzes, 106, 

To find io how much any Sum of money 


will be increaſed at anyterm of years, | 


at any rate propounaed reckoning In- 
tereſt wpon [ntereſt, I. 106. 
A ſum of money due at any time to come 
ro know what it 1s worth in ready mo- 
vey. 2, 108, 
An yearly rent or penſion forboru any 
terme of year*, #Þ know what the 
arrears come to at any rate pro 


ed, 


3. I 085109, : 


A yearly rent or annuity propounded to 


know what it ts worth in ready money 
at any rate propounded, 4. 11011, 
A ſum of money being proponinded to 


kyoy 


The Table. 


know what annuity to continue any 


rerme of years at any rate propoſed, it 

will buy. S133: 
CHaAP, X, 

The Application of the Line to Domes- 

tique affarrs,&c, x3; 

Rules for Engliſh Money, 114, 

Rules for Troy weight, II5, 


Rules for Aver-du-poisweight, 115, 
Rules for ( oncave, Dry and Wet mea- 
(ure, II6, 


Rules for long mea(aure, 7. 


Rule; for motion andtime, 118,119, 
_ Foregoing Rules expreſt in Ta- 
les. 
For Motion, Equation for trme, 130, 
Equation for Loug-meaſure, 121, 
Equation of Liquid-meaſgre, 123, 
For ſmal and great Dry meaſure. 123. 
Equation for Aver-d4-pots werght, 124. 
For 7 roy werght and for money, 125. 


{The uſe of theſe Tables, 126, 127. 


HAP, XI, 
To meaſure any Superficies or Solid by 
Mrliplication onely enher by Foot- 
meaſure or Inches onely,129,15301134. 
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$6 parts r. 00 parts,p.69. inthe Perch collumne 
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ERRATA, © 


Ps .3.1. 25. for atr. of. p.29.1.12. for 15o.r, 
750. p.30.1.17.for multiplying r, dirvidintyp.33 
I. 17.fer ſame way r.cotrary way, p.52.1.laſt, forſ 


and Yard row,r. 5.50.In ſtead of p, 80.1.3.r.815 
for $18.p.93.1.5,6.for 0,3,2 r.3 7 2 parts. So in 
1.21r.p.109 1.16.dele s 1.18.1.adds.21 for 298, 
398.1.22.1.2.r.231.p.111.for,14 $.r.45.p.112,1 
I, 19. deles.p.113 1. adde Chap. X. p, 126, 
2c. forzr.12. p.129.1.1.for X.r.XI.p.130. is 
falſe paged, ſois131.p.130.1.1 4. the 3 fhould 
be right under 5. p.1 31.1.the laſt, for 43.7.3. p, 
x33.1.1 8.for ſec r. ſet, and the contrary 1.19. p, 
x35for 201,r,20,Þ.135 1.4.for 1,14.7,1,4, 
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I 163 a primisannis plurimitfes 
ticum quid. 63 fert. 255 
zmentalis. 248 pulliformatioin oto. 182 
4£ uirtutis cauſa pulſus quid. 227 
, 226 Pumices,Tophint alia pos 
£ uirtutis orgas roſa cur ſupernatent ds 
227 quam 168 
u4 uis anime. 226 pythagore Metepſychoſis 
ui motus animalis et paligeneſiagd ſignif.256 
228 pythagore ſententte de ani 
uns animalis mo ma. 193 
modofiat. 227 pythagoras. 198 * 
tiad Fatoquiddif= Q., 
10 Qudlitagdlidſenſibilis,dlig. j 
tie DE l effes tnſenſibilts. Ty 
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E 143 Qualitates ating & paſits 
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Ptonicorumers Qualitatesinterdiinon pra 
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Cs esprimecuare fic Quieseſt intermi 
© KocenNtur. 15 comprebenſo. |, 
Qialitates quales ſint cauz Quies quid. 
ſe efficictescopoſitiois.1z0 Quies triplex. 
* Qutalitates ſecunde curſic Quietis acceptig 
 ditte. 120 Quietis duplex re 
. © dlitatesſenſibiles , alie R 
 primeadlieſecunde. 115 Radixquid. 
Onalitates uirtuales. n5Rareſatoguid, | 
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© mariecs ſecidarie. ay5 Rationis er intelle 
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. , :mentatione corpori Rationis due partes 
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